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EXECUTIVE SUMMARY 

BACKGROUND 

As delegated by Executive Order 12580, the U.S. Department of the Army is 
responsible for determining response actions, consistent with the National Contingency 
Plan, necessary for the abatement of contamination resulting from releases of hazardous 
substances at Army installations. The U.S. Army Installation Restoration Program (IRP) 
was designed to serve as the Army's response authority. 

A portion of Hamilton Army Airfield (HAA) has been recommended for closure by 
the Commission on Base Realignment and Closure. To support Department of Army 
decisions regarding the property closure, the U.S. Army Environmental Center (USAEC, 
formerly the U.S. Army Toxic and Hazardous Materials Agency [USATHAMA]) is 
responsible for implementing environmental studies prior to property transfer. 

Engineering-Science, Inc., was awarded a contract to conduct an Environmental 
Investigation and Alternatives Assessment (EI/AA) for the base realignment and closure 
(BRAC) property at HAA. This document provides the results of the alternatives 
assessment for areas of the HAA BRAC property that were studied in the EL 

In July 1993, the San Francisco Bay Regional Water Quality Control Board 
(SFRWQCB) conditionally approved the Final El Report (Engineering-Science 1993) 
contingent upon additional sampling to complete characterization of contamination at 
HAA (Nusrala 1993). In fulfillment of these requirements, a scope of additional 
environmental sampling approved by the SFRWQCB (Gregg 1994) was completed in 
April 1994 by the Corps of Engineers (Corps 1994). The lead regulatory agencies are 
now the California Environmental Protection Agency Department of Toxic Substances 
Control (DTSC) and the SFRWQCB. 

OBJECTIVE 

The objective of the alternatives assessment is to identify, develop, and evaluate 
specific remedial alternatives for contaminated soil, sediment, and groundwater at 
various sites within HAA for two potential reuse options: 1) commercial or residential 
development and 2) restoration as a wetland connected to San Pablo Bay. 

OPERABLE UNITS 

The HAA BRAC property was divided into two operable units in April 1994 as a 
result of findings of the Army Corps of Engineers supplemental investigations (Corps 

-xv- 

25-42B.R10 5/10/94 



1994). The majority of the BRAC property was studied in the El and is included in 
Operable Unit 1 (OU-1). However, OU-1 also includes five parcels that have been 
cleared by the Army for transfer to the General Services Administration (GSA) sale 
parcel. These five parcels are not evaluated in the present AA. 

The following sites are included in OU-1 (see Figure 1): 

Elements of Operable Unit 1 

Sites Investigated in the El 

POL Area (Parcel Al) 

Burn Pit 

Revetment Area including Engine Test Pad 

Former Sewage Treatment Plant 

East Levee Landfill 

Aircraft Maintenance and Storage Area 

Fuel lines (hardware and soils in the immediate trench excavation) 

Building 442 (Parcel A2) 

Transformers on HAA BRAC property 

Sites Not Investigated in the El and Not Evaluated in this AA 

Building 467 block (Parcel A3) 

Hospital Hill 

Aircraft Washrack area (Parcel A5) 

Unnamed area (Parcel A6) 

Unnumbered Underground Fuel Storage Tanks and Above Ground Tanks 

The Army has performed environmental assessments and/or investigations for Parcels 
A2, A3, A5, and A6 for the purpose of transferring the ownership to the private sector 
along with the GSA sale parcel. The POL Area (Parcel Al) is to be retained by the 
Army. The Hospital Hill parcel is to be transferred from the Army; however, the new 
ownership has not yet been determined. 

A principal finding of the Corps of Engineers study was that contamination of 
sediments in the perimeter drainage ditch and in the tidal wetlands was more extensive 
than had been previously assessed. Determination of cleanup levels and selection of 
preferred alternatives for the perimeter ditch and the tidal wetland will require further 
sampling and/or review by regulatory agencies. 

Remedial action cannot be completed at the Pump Station AST sites in time to be 
included in the Decision Document process for the majority of the HAA BRAC property 
(OU-1). This is because the pump stations must remain in operation to keep the base 
dewatered until the final stage of closure.   In addition, constraints on funding of base 
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closure activities require that fuel contaminated soil that may be found in association 
with the Fuel Lines may not be excavated completely within the OU-1 remedial action. 
Therefore, remedial alternatives analysis for the following four items which are 
designated part of Operable Unit 2 (OU-2), has not been carried to completion in this 
report: 

Elements of Operable Unit 2 

• The tidal wetland east of the levee and opposite the Pump Station Area 

• Contaminated soils at the Pump Station AST sites 

• Excess contaminated soil that may be left for later excavation after removal of the 
Fuel Lines 

• The perimeter drainage ditch both north and south of the runway 

REGULATORY DETERMINATIONS 

The DTSC and SFRWQCB have determined that for a future base development reuse 
option a soil TPH cleanup goal of 10 mg/kg would generally apply. A site-specific 
exception of 100 mg/kg has been made for soil and rock in the POL Area based on 
immobility, isolation of contaminants from potential receptors, and distance from surface 
water bodies. 

For the wetland reuse option a soil cleanup goal of 100 mg/kg TPH has been 
approved. For soil concentrations between 10 and 100 mg/kg, soil may be left in place 
provided that it is covered with 3 feet of clean soil. Supporting correspondence is 
provided in Appendix J. 

For soil/sediment remedial action levels for the wetland option, the SFRWQCB has 
approved the use of Sediment Screening Criteria for 1 screening level concentrations 
above which 3 feet of clean fill will be required and 2 cleanup levels above which 
excavation and treatment will be required. Case-specific requirements were determined 
for lead and nickel based on results of modified WET tests conducted by the Corps of 
Engineers (Corps 1994). 

In the Aircraft Maintenance Area a requirement for 3 feet of clean cover fill over 
unpaved areas will apply regardless of future reuse option. This is to prevent any 
eventuality for human contact with subsurface soils which contain metals concentrations 
above PRG threshold levels. 

Regulatory agencies have stated that further deliberation and possible revision of 
agreed cleanup levels may be required if a base reuse option other than the Wetland 
Option is selected. 

METHODOLOGY 
The introduction to the Alternatives Assessment (Section 1) summarizes the findings 

of the Final El regarding the nature and extent of contamination, contaminant fate and 
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transport, and baseline risks to human health and the environment for each site area. 
Contaminated areas are depicted on maps in Section 1. 

Section 2 of the report identifies and screens potentially applicable treatment 
technologies and process options. Estimated areas and volumes of contaminated soil are 
tabulated. This section also identifies the contaminants of concern in soil, sediment, and 
groundwater at each HAA site, develops ARARs for potential human and ecological 
receptors, and assesses background concentrations for metals. 

Risk-based Preliminary Remediation Goals (PRGs) are developed as the basis for 
cleanup levels for the Development Reuse Option (Table 2.4). The SFRWQCB 
Sediment Screening Criteria are presented as the primary basis for remediation screening 
and cleanup levels for the Wetland Reuse Option (Table 2.6). A remediation goal of 10 
mg/kg TPH is applied to the majority of the base under the Development Option. An 
exception was made for the soil and rock in POL Area where concentrations up to 100 
mg/kg will be left in place. The TPH soil and sediment remediation goal for the Wetland 
Option (and for areas that would be tidal wetland under either option) is 100 mg/kg. 

Section 3 develops remedial alternatives and performs preliminary screening of 
remedial alternatives for the HAA sites. The alternatives retained for discussion relative 
to the reuse options in Sections 4, 5, and 6 are as follows: 

Soil and Sediment 

• No Action 

• Capping 

• In-situ Soil Flushing 

• In-situ Bioremediation 

• In-situ Soil Vapor Extraction 

• In-situ Bioventing 

• Excavation and Biological Treatment 

• Excavation and Low Temperature Thermal Desorption 

• Excavation and Off-site Thermal Destruction 

• Excavation and Chemical Oxidation 

• Excavation and Soil Washing 

• Excavation and Solidification and Stabilization 

Groundwater 

• No Action 

• In-situ Air Sparging 

• In-situ Biostimulation 

• Air Stripping and Carbon Absorption 
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• Carbon Absorption 

• Biological Degradation 

• UV/Oxidation 

Options and limitations for treated water discharges are discussed. The SFRWQCB's 
Shallow Water Effluent Limitations (SWELs) are presented and discussed as to-be- 
considered (TBC) criteria not applicable to OU-1 but possibly applicable to future actions 
in OU-2. 

Sections 4, 5, and 6 of the report evaluate the remedial alternatives for each site in 
detail relative to soil remediation for the Development Reuse Option, groundwater 
remediation, and soil/sediment remediation for the Wetland Reuse Option. The nine 
CERCLA criteria utilized in this evaluation are as follows: 

Overall protection of human health and the environment 

Compliance with ARARs 

Long-term effectiveness and permanence 

Reduction of toxicity, mobility, or volume through treatment 

Short-term effectiveness 

Implementability 

Cost 

State agency acceptance 

Community acceptance 

In Section 7, the remedial alternatives retained after evaluation are presented and a 
preferred alternative is selected for each site and for each reuse option. Estimated costs 
are summarized for the two reuse options and for groundwater remediation. The 
potential cost savings and benefits derived from centralized treatment are discussed. 

CONCLUSIONS 

At this time the Wetland Reuse Option appears to be the most likely scenario for base 
reuse because 1) no entity has committed to large repair and operating costs that would 
be required to upgrade and maintain the drainage network and pump stations when the 
Army vacates the property and 2) wetland restoration has increasing value both for the 
public and regulatory agencies. Accordingly, the following preferred alternatives were 
selected under the Wetland Option: 

POL Area 

• No further action for soil and rock 

• Groundwater extraction from rock beneath the former AST-2 and feed discharge to 
the Landfill 26 treatment plant 

• Continuing groundwater monitoring 
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Burn Pit 

• Demolition of the concrete pad 

• Soil excavation and biological treatment 

• One-time collection of groundwater from excavation pit and treatment of water at 
the Landfill 26 treatment plant 

• Backfill and cover with 3 feet of clean fill 

Revetment Area 

• Excavation of soil from perimeter of each aircraft parking pad with TPH detections 
that exceeded 100 mg/kg in the El 

• No demolition of concrete 

• Soil at unpaved or deteriorated asphalt turnouts will either be excavated and treated 
or cleared from remediation by confirmatory sampling by the Corps of Engineers 

• Backfill with 3 feet of clean fill over areas that contain 10 to 100 mg/kg TPH 

Pump Station Area (OU-2) 

• Excavation of soil from the area of each AST and from the stockpile area 

• Soil remediation by biological treatment for TPH and other organics 

• Soil remediation by biological treatment and stabilization where contaminants 
include metals 

• Backfill and cover excavations with 3 feet of clean fill 

• One-time collection of groundwater from excavation pits and treatment of water at 
the Landfill 26 plant 

Pump Station Area Tidal Wetland (OU-2) 

• Extent of contamination in tidal wetland east of the levee is larger than concluded 
in the El 

• Remedial action may involve excavation and treatment of sediment 

• Preferred alternative to be evaluated following further investigations 

FSTP 

• Excavation and treatment of soil from the former sludge drying beds location 

• Contaminated soil to be treated either by chemical oxidation with stabilization or 
soil washing (final selection of a treatment alternative will be based on results of 
bench scale treatability testing) 

• Placement of 3 feet of clean cover fill 

• Quarterly monitoring in lieu of groundwater remediation 
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East Levee Landfill 

• No further action 

• Separate action for remediating the off-site burn area near the East Levee Landfill 

Aircraft Maintenance Area 

• Excavation and remediation of organic contamination "hot spots" in soil at Storage 
Areas 2 and 4 

• Placement of 3 feet of clean cover fill over areas that are unpaved or where the 
pavement is deteriorated asphalt (cover fill will be required for all property reuse 
options) 

• Removal of sediment from the subsurface storm drains and treatment by thermal 
destruction 

• Seal the storm drains to prevent infiltration of runoff 

• Removal of chlorinated volatiles in the groundwater by passive collection and 
treatment at the Landfill 26 treatment plant 

Fuel Lines 

• Excavation of the fuel piping and associated contaminated soil in the immediate 
excavations will be accomplished as part of OU-1 under the supervision and 
according to the requirements of Marin County Department of Health and Human 
Services 

• Treatment of fuel-contaminated soil by biotreatment 

• Identification of excess contaminated soil for later removal and treatment during 
OU-2 actions 

Building 442 (Parcel A2) 

• No further action 

• Parcel approved for transfer to GSA sale property (USAEC 1993a) 

• Parcel evaluated in the El, this AA and by the Corps of Engineers (Corps 1993) 

Transformers 

• Removal of transformers containing fluids with concentration greater than or equal 
to 50 ppb PCB 

No further action for other transformers • 
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SECTION 1 

INTRODUCTION 

1.1      PURPOSE AND ORGANIZATION OF REPORT 

1.1.1   History and Authority 

The Defense Secretary's Commission on Base Realignment and Closure has 
recommended that a portion of Hamilton Army Airfield (HAA) be closed. The proposed 
closure area includes the main runway and a variety of facilities surrounding the runway, 
including fuel storage and pumping facilities, buried fuel lines, aircraft maintenance and 
storage areas, an inactive hospital, miscellaneous buildings and parking lots, a landfill, 
drainage system pump stations, a former sewage treatment plant site, a burn pit, and an 
engine test area. A required precursor to base closure is the completion of environmental 
studies and restoration of areas containing toxic or hazardous contaminants. 

The environmental studies associated with base closure are to be completed as part of 
the United States (U.S.) Department of the Army (Army) Installation Restoration 
Program (IRP) under the auspices of the U.S. Army Environmental Center (USAEC), 
formerly U.S. Army Toxic and Hazardous Materials Agency (USATHAMA). The IRP is 
the Army's response program under the Comprehensive Environmental Response 
Compensation and Liability Act of 1980 (CERCLA) as amended by the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), and was developed to identify 
and control migration of toxic and hazardous contamination resulting from past 
operations at Army facilities. As delegated by Executive Order 12580, the Army is 
responsible for determining response actions, consistent with the National Contingency 
Plan (NCP) (40 CFR 300), necessary for the abatement of contamination resulting from 
releases of hazardous substances. USAEC is the agency responsible for conducting 
preliminary assessment/site investigation (PA/SI) and remedial investigation/feasibility 
study (RI/FS) projects as required by CERCLA, as well as non-CERCLA environmental 
assessment and restoration activities, on numerous Army installations and facilities. 

This Alternatives Assessment (AA) has been conducted by Engineering-Science, Inc. 
(ES) under contract to USAEC as part of base closure activities. Authority for 
performance of the AA is derived from Contract Number DAAA15-90-D-0008, Task 
Order 0002. The contract also specifies conduct of an Environment^ Investigation (El), 
which was completed during the same contract period. 
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1.1.2 Project Organization and Personnel 

Supervision and conduct of the AA has been performed and directed by the ES 
Alameda staff, with equipment and personnel from other ES offices employed when 
necessary. 

The following lists personnel who provided administrative guidance or who played 
major roles in the conduct of the investigations and the preparation of the AA report. 

S. G. TerMaath, Ph.D., P.E. Project Manager 

N. E. Siler, REA Technical Director 

J. P. Miller, P.E. Technical Director 

F. Kintzer, R.G., CEG El Principal Investigator & Task Manager 

C. R. Wong, P.E., CHMM Alternatives Assessment Principal 
Investigator 

S. Hailperin Public Health Risk Assessment, Applicable, 
Relevant and Appropriate Requirements 
(ARARs) 

1.1.3 Purpose and Objectives 

The objective of the AA is to identify, develop, and evaluate implementable remedial 
alternatives. The environmental investigation (El) was conducted by ES in two phases in 
1991 and 1992, respectively, under the direction of USAEC to characterize the 
distribution, type and concentrations of contaminants and associated risks to public health 
and environment at HAA. The Final El Report outlined the combined results of the 
Phase I and Phase II environmental investigations (Engineering-Science, 1993b). This 
AA Report serves as a companion document to the El Report to identify appropriate 
remediation alternatives to achieve the cleanup levels established by the regulatory 
agencies. 

1.1.4 Organization of Report 
Section 1 summarizes background information and the nature and extent of 

contamination identified in the El. Section 2 specifies the remedial action objectives and 
gene-al response actions; identifies the ARARs and remedial technologies; and screens 
these technologies. Section 3 develops and screens remedial alternatives. Sections 4 and 
5 provide detailed evaluations of screened alternatives for the property development 
scenario and wetland scenario, respectively. Section 6 presents the recommended 
remedial actions. As in the El, the AA was conducted for each of the 10 sites at HAA. In 
this report, these sites will be numbered as follows: 

• Site 1: Petroleum Oil Lubrication (POL) Area 

• Site 2: Burn Pit 

• Site 3: Revetment Area (including Engine Test Pad) 

1-2 

25-42B.R9 5/9/94 



Site4: Pumpstation 

Site 5: Former Sewage Treatment Plant 

Site 6: East Levee Landfill 

Site 7: Aircraft Maintenance Area 

Site 8: Fuel Lines 

Site 9: Building 442 Above-ground Storage Tank (AST) 

Site 10: Transformers and Oil Filled Items 

There are several sites at Hamilton Army Airfield where either the full extent of 
contamination has not been determined, cleanup levels have not been agreed upon, or 
remedial action cannot be taken concurrently with the rest of Operable Unit 1. These 
sites have been separated into a second operable unit. Operable Unit 2 includes the Pump 
Station, Fuel Lines, the perimeter ditch at Aircraft Maintenance, and the tidal wetlands at 
the Pump Station. Additional investigations will be conducted to evaluate the extent and 
nature of contamination. The discussion of these sites in this Alternatives Assessment is 
based on information available to date. 

1.2      BACKGROUND INFORMATION 

1.2.1 Site Description 

HAA is located approximately 22 miles north of San Francisco at the southern end of 
the City of Novato, Marin County, California (see Figure 1.1). The combined Army 
properties currently consists of approximately 700 acres. 

The study area is enclosed within the boundaries of the property designated for 
closure. Figure 1.2 illustrates the boundaries of the study area, showing the 10 sites. 
Some of the buildings appear to have been used for offices and related uses. Other 
buildings were used as health care facilities; aircraft maintenance and storage activities, 
and a stormwater runoff control system. 

Land adjacent to the site consists mainly of the remainder of what had at one time 
been considered part of HAA. South of the site is Navy-operated housing. Southwest of 
the site and surrounding the four noncontiguous parcels is the General Services 
Administration (GSA) sale property. North of the runway and east of the east levee is 
State-owned land. Bel Marin Keys, a private residential community, is located north and 
northwest of the runway. The area north of the runway is currently used for farming 
activities. 

1.2.2 Background and Previous Studies 

Several previous environmental studies have been conducted at HAA. Environmental 
Science and Engineering, Inc. briefly described waste management practices at HAA in 
the Installation Assessment of the Presidio of San Francisco and its subinstallations 
(McMaster et al., 1983). Woodward-Clyde Consultants (WCC) (1985) prepared a 
confirmation study for hazardous materials that addressed storage tanks, barrel storage, 
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waste fuel areas, concrete sumps and POL facilities on GSA Sale Property. That study 
also covered the non-GSA sale area POL facility described in the present study. In 1987, 
WCC completed a remedial investigation of known and suspected landfills located on 
GSA Sale property (WCC 1987b), and a confirmation study for hazardous waste on army 
property outside the GSA Sale Property (WCC 1987a), that includes most of the areas 
described in the present study. An Enhanced Preliminary Assessment of army property 
at HAA was conducted by Roy F. Weston, Inc. (1990), and is based on a site visit, 
reviews of relevant literature and records, and data derived from exploratory work 
performed by WCC (1985, 1987a, 1987b). The United States Army Corps of Engineers 
(Corps 1990) prepared an Environmental Assessment of the entire base closure area, 
which included a review of future land use options and a discussion of the impacts of 
hazardous wastes at the property. Based on results of the previous studies, E.C. Jordan 
developed a Technical Plan and Sampling Design Plan (Jordan 1990a, 1990b). 
Engineering-Science conducted Phase I of the El based on these plans. In 1992 Phase II 
of the El was conducted to further characterize the extent of contamination. The findings 
were presented in the Final El Report (Engineering-Science 1993). 

The following three items of investigation were part of the original scope of work but 
were deleted by a contract modification: 1) Radon was not evaluated in the El. A 
previous radon screening study was conducted in housing units near the base closure 
property and did not indicate a need for further evaluation of radon levels; 2) A former 
polychlorinated biphenyl (PCB) drum site was not evaluated. The drum and associated 
contaminated materials were removed from the site in 1990 and soil sampling at the drum 
site indicated no PCB contamination; and 3) The former radiological disposal site was 
not evaluated since remediation had been done in 1988 as part of a Corps of Engineers 
contract. Further information is given in the Final El report, Section 1.4 and in Weston 
(1990). 

1.2.3   Nature and Extent of Contamination 

Results of the El indicated that media of concern are soil (soils and sediments) and 
groundwater. The contaminants of concern are petroleum hydrocarbons, volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), metals, PCBs, cyanide, 
pesticides, herbicides and other compounds such as salts. A summary of soil and 
groundwater contaminant types detected at each site is presented in this subsection. A 
discussion of the fate and transport of these contaminants is presented in Section 1.2.4. 
Public health and environmental risk assessments were performed and the results are 
summarized in Section 1.2.5 and discussed in detail in the El (Engineering-Science 
1993). 

Complete analytical tables of chemicals that were detected at concentrations above 
their certified reporting limits (CRLs) are contained in Appendix A and a more detailed 
discussion of the contaminant distribution is presented in Section 4 (Development 
Option) and Section 6 (Wetland Option). The CRLs are laboratory-determined method 
detection limits for the specific analytes and test methods. 

Additional environmental samples will be collected as part of the remedial design and 
remedial action phases. This is discussed in more detail in Section 1.3. 
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1.2.3.1       Site Areas of Concern - Soils 
Table 1.1 presents a summary of contaminant types detected for each site. The 

following subsections summarize the extent of soil contamination at each site. Appendix 
A provides contaminant concentrations found at each site (Engineering-Science 1993). 

1.2.3.1.1 Extent of Soil Contamination (Site 1 ■ POL Area). The POL Area 
consists of approximately 7.5 acres of land enclosed by a cyclone fence. There are three 
vacant buildings which have been used for the temporary storage of waste oil prior to 
removal by a refuse company (Jordan 1990a). At the time of this study, the western 
portion of the POL area was paved with asphalt, while the remainder was underlain by 
either bedrock or poorly consolidated fill. 

The POL Area previously contained 21 underground storage tanks (USTs) and several 
ASTs used to store aircraft fuel. All of the USTs and one AST were removed in 1986 by 
IT Corporation as part of the POL Area remediation. In 1990, contaminated soil was 
removed and replaced with clean fill under the direction of Corps of Engineers, 
Sacramento District. 

El results indicated the recent remedial excavation by the Corps of Engineers, has 
been successful in removing fuel-contaminated soil and rock. An estimated 24,000 cubic 
yards were excavated and stockpiled for treatment on GSA Sale Property about 500 feet 
to the north of the POL area. However, residual non-leaded fuel contamination remains 
both in the groundwater and unsaturated rock on the ridge beneath the former, location of 
AST-2. 

Soil boring analytical data confirmed elevated total petroleum hydrocarbon (TPH) 
concentrations in the rock along the alignment of the recently removed fuel supply line 
that formerly led from AST-2 to the tank farm. Approximately 15,000 cubic yards of 
residual-contaminated (above 100 mg/kg TPH) rock are estimated to remain in the POL 
(Section 2, Table 2.8a). This contaminated rock accounts for about 75 percent by volume 
of all soil/rock contamination estimated to be present at the sites. 

Figure 1.3 shows the estimated locations of area of concern. Also shown on 
Figure 1.3 are three soil boring samples which had TPH concentrations exceeding 100 
mg/kg (503 mg/kg, 401 mg/kg and 113 mg/kg at monitoring well borings 104, 115 and 
101 respectively). Low concentrations of VOCs and SVOCs (1 to 3 mg/kg) were also 
detected in the soil samples. A summary of subsurface sou contamination is provided in 
Appendix A. 

Lead concentrations in drill cutting samples ranged from 5.9 to 15.2 mg/kg, well 
within background levels. 

1.2.3.1.2 Extent of Soil Contamination (Site 2 - Burn Pit). The Burn Pit Area has 
three hydrogeologic units. The concrete pad (1 foot to 1.5 feet thick) forms a semi- 
impermeable cap traversed by two orthogonal expansion joints which form open conduits 
to underlying materials. A zero- to three-foot thick layer of coarse fill consisting of 
clayey, silty, sand and gravel underlies the pad, which is underlain by natural earth 
materials consisting entirely of moist, silty clay (Quaternary Bay Mud), which was 

1-8 

25-42B.R9 5/9/94 



• 
TABLE 1.1 

TYPES OF CONTAMINANTS DETECTED 
HAMILTON ARMY AIRFIELD 

Site Media Contaminants Detected 

Site 1 POL Area Soil TPH, VOCs, SVOCs, lead 

Groundwater TPH, VOCs, SVOCs, lead 

Site 2 Burn Pit 

• Beneath Pad Soil TPH, VOCs, SVOCs, lead 

• Perimeter of Pad Soil TPH, toluene, SVOCs, lead 

• Beneath and Perimeter of Pad Groundwater TPH, VOCs, lead 

Site 3 Revetment 

• Revetment Pads Soil TPH, SVOCs, lead 

• Engine Test Pad Soil TPH, toluene, SVOCs, lead 

Groundwater metals*, cyanide* 

Site 4 Pump Station 

• AST Site Soil TPH, VOCs, SVOCs, lead 

• Stockpile Soil TPH, VOCs, SVOCs, lead 

• 
• Sediments Sediments TPH, SVOCs, metals, lead 

Groundwater VOCs*, metals*, cyanide* 

Site 5 Former Sewage Treatment Plant Soil TPH, toluene, SVOCs, 
metals, cyanide, pesticides 

Sediment metals, cyanide 

Groundwater VOCs, SVOCs, metals 

Site 6 East Levee Landfill Soil SVOCs, metals 

Groundwater VOCs*, metals* 

Site 7 Aircraft Maintenance and Storage Area Soil TPH, VOCs, metals, cyanide 

Sediment TPH, VOCs, SVOCs, metals, 
lead, cyanide 

Groundwater VOCs, SVOCs, metals 

Site 8 Fuel Lines - Soil TPH 

Site 9 Building 442 Soil lead 

Site 10 Transformers and Oil-Filled Items — Polychlorinated Biphenyl 
(PCB) 

* Concentrations are below MCLs. 

• 
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encountered to total depth of approximately 15 feet in all wells.  The Bay Mud unit is 
best classified as an unconfined aquitard. The water table lies within the Bay Mud. 

Tables A-2.1a and A-2.1b of Appendix A present summaries of surface soil 
contamination and subsurface soil contamination for the Burn Pit Area. Figure 1.4a 
shows the estimated locations of areas of concern, and Figure 1.4b shows cross sections 
of the Burn Pit annotated with TPH contaminant levels. 

Perimeter of Pad. Surficial soils around the pad were found to be locally elevated in 
TPH concentration but generally lower than the concentrations found beneath the center 
of the pad. TPH was detected as high as 346 mg/kg at BP-SS-5 along the perimeter of 
the pad. VOC and SVOC were detected but concentrations were generally low (8 mg/kg) 
to non-detectable. Lead was also detected just above 50 mg/kg. 

Subsurface soil around the pad also had varying levels of TPH contamination. The 
maximum TPH concentration detected was 190 mg/kg at BP-MW-103. VOC and lead 
were also detected at very low (2 mg/kg) concentrations. 

Beneath Pad. The larger magnitude of contamination exists under the pad rather than 
around the perimeter. Apparently the expansion joints act as vertical conduits allowing 
contaminants to migrate into the subsurface. Principle subsurface soil contamination 
found was localized residual fuel hydrocarbon compounds (TPH). Figure 1.4b shows 
that in one boring at the center of the pad TPH was found at 1,920 mg/kg at 2 feet in 
depth. The concentration of TPH uniformly decreases with depth to 17.3 mg/kg at 7 feet 
in depth. The estimated area of concern beneath the pad is approximately 3,400 cubic 
yards. 

Elevated VOC and SVOC concentrations were also present in the soil beneath the 
center of the pad. Total BTEX was 3.0 mg/kg, total VOCs were 405 mg/kg and total 
SVOCs were 148 mg/kg. 

1.2.3.1.3 Extent of Soil Contamination (Site 3 - Revetment Area). The Revetment 
Area consists of a broad, flat region that lies just inside the levee system. This area is 
transected by taxiways, alongside which circular concrete pads historically used as 
aircraft staging areas. Each concrete pad is approximately 120 feet in diameter, with the 
exception of the Engine Test Pad, which is approximately 200 feet in diameter. The 
concrete pads and taxiways form a network of impermeable caps, although these are 
transversed by expansion joints which form open conduits to underlying materials. A 
zero to three foot thick layer of coarse fill underlies the concrete. The two artificial 
layers are underlain by natural earth materials consisting of moist, essentially 
homogeneous, silty clay. The clay probably extends to significant depth [at least 25 feet 
below ground surface (bgs)] throughout much if not all of the Revetment Area. The 
entire Revetment Area lies approximately 4 feet below sea-level, and is protected from 
inundation by the HAA levee system and associated storm drain and pumping system. 
Estimated soil areas of concern for TPH contamination at the Revetment Area are 
illustrated in Figure 1.5. Summaries of surface soil contamination at the Revetment Pad 
Area and Engine Test Pad are included in Appendix A. 
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Engine Test Pad. Subsurface exploration was conducted at the Engine Test Pad. 
Maximum concentration of TPH detected was 236 mg/kg in a surface sample. Low 
concentrations of SVOCs (0.8 mg/kg) were detected as deep as 6 feet. 

Revetment Pads. Analytical results of surficial soils samples and 16 soil boring 
samples from Pads 17, 20, 26 and 27 collected around the periphery of the concrete pads 
at each of the staging pad indicate sporadic TPH contamination above 10 ppm. 
Specifically, pads 1, 2, 3,4, 5, 8, 13, 14, 15, 16, 17, 18, 20 21, 24, 25, 26, 27 and 28 had 
TPH contamination greater than 10 mg/kg; BTEX was not detected in any of the boring 
samples. 

Several SVOCs were detected in surface samples at pads 1, 7, 15, 20 and 27 but 
concentrations were generally less than 1 mg/kg. The maximum concentration of 
SVOCs detected was approximately 36 mg/kg at pad 20. 

Lead concentrations detected in the soils were generally near background levels. The 
maximum concentration of lead detected was 44 mg/kg at pads 13 and 20. 

Five revetment turnouts are not paved with concrete and were identified in the draft 
HAA CERFA report (The Earth Technology Corp., 1994). Although soil at these "pads" 
(9, 11, 12, 23, 29) was not sampled, it is possible that they have been contaminated. Pad 
29 is located south of Building 26, west of the Revetment Area. 

1.2.3.1.4 Extent of Soil Contamination (Site 4 - Pump Station). The Pump Station 
includes several buildings which contain three stormwater pumps used to remove storm 
runoff from HAA into San Pablo Bay. There are three ASTs and an inactive UST. 

Subsurface soil consists of clayey silt with traces of gravel at shallow depths underlain 
by silty clay (Quaternary Bay Mud). 

Soil contamination appears to be surficial and localized at tanks and soil stockpile. 
Estimated locations of areas of concern for the Pump Station are shown in Figure 1.6. 
Appendix A present summaries of organic and inorganic contaminants detected at the 
Pump Station Area. 

AST Sites. The highest concentrations of TPH were found in surface soil samples 
near the site of AST-6 (332,000 mg/kg), AST-5 (166,000 mg/kg) and AST-7 (11,100 
mg/kg). Elevated levels of SVOCs were also detected near the sites of AST-5 and AST- 
6. Lead was detected near AST-6 as high as 410 mg/kg. Pesticides 2,4,6-Trichlorophenol 
(11.2 mg/kg) and b^ta-Benzene hexachloride (46.1 mg/kg) were detected near AST-6 and 
AST-5 respectively. 

Stockpile. Soil stockpile on the north side of Building 41 appears to be contaminated 
only with TPH: Surface soil TPH concentration ranged from 779 to 1,570 mg/kg. The 
soil stockpile reportedly came from partial cleanup of the AST-7 area which is next to 
Building 40 (Jordan 1990 and verbal communication with base personnel). An 
Underground Storage Tank (UST) and an AST (both not numbered) are located next to 
the soil stockpile.   Soil samples were not collected near either the UST or AST.  The 
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condition of the UST is unknown; a fill pipe was observed as well as a pipeline that 
apparently leads from the tank and crosses the perimeter ditch. However, it is assumed 
that TPH contamination is present. 

Sediments. Sediments from the Pump Station discharge pools were found to contain 
TPH concentrations above 100 mg/kg and as high as 2690 mg/kg. Elevated levels of 
metals were also found. Pesticides DDT (0.25 mg/kg) and DDD (3.03 mg/kg) were 
detected in three sediment samples. 

1.2.3.1.5 Extent of Soil Contamination (Site 5 - Former Sewage Treatment 
Plant). The Former Sewage Treatment Plant provided primary and secondary sewage 
treatment operations until 1986. Between 1986 and 1987, all the buildings associated 
with the plant were demolished; sludge drying beds and USTs and ASTs were removed. 

The overall geologic setting of the Treatment Plant area is similar to the Pump Station 
Area. Artificial materials used in the construction of the East Levee have been emplaced 
over native materials consisting of silty clay (Quaternary Bay Mud) which extend to 
significant depth [at least 25 feet below ground surface (bgs)]. 

Elevated levels of TPH were detected in the drying beds. The maximum 
concentration of TPH (2,600 mg/kg) was detected at TP-SS-8. Only low levels of 
SVOCs were detected in the soils and sediments in the Former Sewage Treatment Plant 
(FSTP) area. Metals were detected in the soils and sediments, but at low concentrations 
(approximately background). Soil samples from the sludge drying beds area contained 
significant levels of pesticide (1.48 mg/kg DDD) and PCB (1.2 mg/kg PCB) and minor 
levels of SVOC contamination (1.2 mg/kg). Metals concentrations are also somewhat 
elevated at the levels that existed around the drying beds before their removal. No 
confirmatory post-cleanup soil analysis are known to have been done. A map showing 
estimated locations of soil areas of concern at Former Sewage Treatment Plant area is 
shown in Figure 1.7. Summaries of organic and inorganic contamination detected at the 
Former Sewage Treatment Plant area are provided in Appendix A. 

1.2.3.1.6 Extent of Soil Contamination (Site 6 - East Levee Landfill). The East 
Levee Landfill consists of a 2 to 6 foot thick layer of construction debris overlain by a 0 
to 2 foot thick cap primarily composed of sandy clay. The landfill materials have been 
emplaced over native materials consisting of silty clay (Quaternary Bay Mud). 
Figure 1.8 is a site map showing the estimated soil areas of concern at the East Levee 
Landfill Area. Appendix A shows a summary of subsurface soil contamination detected 
at the East Levee Landfill Area. 

Extensive trenching in 1987 found low concentrations of TPH, VOCs and SVOCs, 
and some metals in shallow soils. The El conducted found no significant soil 
contamination. Based on the decrease in contaminant concentrations, and tidal 
observations, it appears that contamination deposited in the area is likely to be confined 
or has been removed by frequent tidal inundation. 

1-17 

25-42B.R9 5/9/94 



LEVEE 
G 

FORMER SLUDGE 
DRYING BED LOCATIONS 

OUTFALL PIPE 
(APPROX. 600' LONG) 

LEGEND 

~~7—~~ APPROX. LOCATION OF BASE 
CLOSURE PROPERY BOUNDARY 

—   — DRAINAGE CHANNEL 

EXISTING BUILDING 

ESTIMATED LOCATIONS OF 
TPH AND OTHER CONTAMINATION 

1          1 

KX1 
EZZD ABOVEGROUND STORAGE TANK (AST) 

* 
MONITORING WELL 

■ SURFACE WATER (SW) 

▲ SEDIMENT (SD) SAMPLING LOCATION 

D TRANSITE PIPE (SX) SAMPLE LOCATION 

A SOIL SAMPLE LOCATIONS 

TP-SD-3 

SCALE IN FEET 
0 60 100 
I I I 
I 1 1 1 
0        10        20       30 

SOLE IN METERS 

USATHAMA 
Hamilton Army Airfield 

FIGURE 1.7 
FORMER SEWAGE 

TREATMENT PLANT (OU1) 
SOIL AREAS OF CONCERN 
(10ppm TPH cleanup goal) 

REV. 6   C33K3.DWG   0S/04/W ENGINEERING-SCIENCE, INC. 



>• 
DC < 
O 
z 
3 

8 z 
o 

£ 
q 

j. z 
DC 
LU 
OL 

7   UJ 5 o 
O -j -> 7 
EC 
Q. ül S8 
LU 
cr 5 

o 
z 

3fe 
D 9 

2 
o 
UJ 
10 

E 
R 
2 

< m 2 
W Q 
UJ w 

o z 
HI 
o 
LU 
_l 

1 
-$-■ 3 

' 

-°-*2Cää%5l- -i. 
»- " CO 

t- oc 
LU LU 
LU -8 LU 

*8- 
LU 

2 
2 

_l — 2 LU < .J 
o < 
CO Ü 

„ w 

REVi CM«! DWG M,«1« ENGINEERING-SCIENCE, INC. 



1.2.3.1.7 Extent of Soil Contamination (Site 7 - Aircraft Maintenance and 
Storage). Building 86 is the last hangar on base still being used for the maintenance of 
aircraft at HAA. Waste materials from Building 86 activities formerly were taken to 
Storage Area 2 to await pickup for disposal. 

Three hydrogeologic units exist at the Aircraft Maintenance and Storage Area: 
pavement, clayey gravel fill, and Bay Mud. The concrete and asphalt surfaces form 
relatively impermeable caps. The clayey gravel fill material is 3 to 4 feet thick 
throughout the area and much more permeable than the underlying clay-rich Bay Mud. 
The groundwater gradient indicates that subsurface flow is southeastward toward the 
perimeter ditch. Figure 1.9a and 1.9b are site maps showing the estimated sediment areas 
of concern for TPH and non-TPH contaminants, respectively, at the Aircraft Maintenance 
Area. Figure 1.9c is a detailed map of TPH concentrations in soils at Storage Areas 2 
and 3 and Figure 1.9d is a detailed map of Storage Area 4. Appendix A presents 
summaries of subsurface and sediment contamination detected at the Aircraft 
Maintenance Area. 

Drain sediment samples contained TPH in the range of 1,200 to 2,400 mg/kg. The 
sediments are contained in concrete storm drain vaults and also in the perimeter ditch. 
Storm drain sediment contamination originated from runoff carrying contaminants from 
the maintenance areas. It is possible that contaminants have infiltrated through cracks 
that may be present in the storm drain system. The subsurface soil below the storm drain 
system was not sampled. Figures 1.9a and 1.9b show locations where elevated levels of 
metals and organics were found in the storm drain vaults. 

Shallow subsurface soils near Storage Area 2 were found to contain elevated 
concentrations of TPH as high as 4,650 mg/kg (see Figure 1.9c). TPH contaminant 
concentrations decreased to around 100 mg/kg at a depth of 2.5 feet. VOCs were 
relatively low (less than 1 mg/kg) with the exception of 6,700 mg/kg of TICs (tentatively 
identified compounds) reported in Test Pit 1, AM-TP.l. 

Shallow subsurface soils near Storage Area 4 were found to contain elevated 
concentrations of TPH as high as 1,060 mg/kg (see Figure 1.9d). 

1.2.3.1.8 Extent of Soil Contamination (Site 8 - Fuel Lines). Two eight inch and 
one six inch fuel lines have been used to transport JP-4 and other fuels to various 
locations on site. Figure 1.10 shows the location of estimated areas of concern at the 
sampling locations. 

The southeastern end of the 6-inch fuel line was found to have TPH contamination 
exceeding 10 mg/kg at several locations. The highest TPH concentration found was 360 
mg/kg at soil sample location JP-SS-10. The contaminated area appears to be 20 feet in 
diameter but it extends beneath the taxiway for an unknown distance. This 2-foot thick 
lens of fuel contaminated soil was found at a depth of 2 feet. 

1.2.3.1.9 Extent of Soil Contamination (Site 9 - Building 442 AST). Building 442 
is currently inactive, but AST-11 was once used to store diesel fuel. In the past, fuel 
stains have been observed in the utility trench adjacent to the tank.  However, shallow 
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soil samples and the soil gas survey conducted during the El found no detectable levels 
of TPH or BTEX in the soils. Sampling locations are shown in Figure 1.11. 

In another recent consultant's study two soil borings were drilled and a monitoring 
well was installed (H+GCL, 1992). Based on the map appearing in that report, one 
boring was located about 50 feet to the northwest of AST-11 near the main entrance steps 
of Building 442; the other boring was drilled about 10 feet from the AST near soil gas 
probe location 8. Three soil samples were collected from depths of 4,6.5 and 9 feet. The 
analytical results for TPH/diesel (TPHd) (modified EPA Method 8015) were 1.1 to 2.1 
mg/kg and not-detectable (ND) for aromatic hydrocarbons BTEX (EPA Method 8020). 

The monitoring well is located several feet north of BL-SS-2 (Figure 4.24). Although 
groundwater depth was not recorded here, the boring log for the monitoring well 
indicates that depth to water was about 5 feet. Results of the water analysis for TPH/d 
was 100 ug/L and BTEX analysis yielded 0.5 ug/L xylene and 0.6 ug/L ethylbenzene. 

In a follow-up study, the USAEC sampled a total of five soil borings: three within 10 
feet of AST-11, one about 20 feet from the tank, and one at a background location across 
the street. Soil samples were taken from the surface and at a depth 2 feet in each boring. 
Groundwater was collected from the monitoring well and from one of the borings near 
the tank by hydropunch method. Results of TPHd, TPHjp4 (modified EPA Method 
8015), and BTEX (EPA Method 8080) analyses on all soil and water samples were below 
detection limits (Potter 1993, and USAEC 1993b). 

1.2.3.1.10   Extent of Contamination (Site 10 - Transformer and Oil-containing 
Items). Transformers and other oil bearing equipment were surveyed for PCBs. The 
transformers and other oil bearing appliances were scattered at different areas of the base. 
The results are grouped together in this report as a site. Seventy (70) transformers were 
identified and 54 required sampling. Seven transformers were found to contain PCB 
above 50 parts per million (ppm). No capacitors or hydraulic lifts were identified within 
the base closure property area. Thirty-one (31) oil-filled switches and circuit boxes were 
surveyed and six were sampled. PCB was detected at levels less than 50 ppm. 

The appliances found to contain PCB will be drained. Disposal and treatment will 
follow TSCA regulations (40 CFR 761). 

1.2.3.2       Site Areas of Concern - Groundwater 

El results indicate that the POL Area, Burn Pit, Former Sewage Treatment Plant, and 
Aircraft Maintenance have groundwater contaminant concentration above Maximum 
Contaminant Levels (MCLs) or above 100 mg/L TPH. The nature and extent of 
contamination and relevant hydrogeologic conditions associated with HAA is described 
in this subsection.   : 

1.2.3.2.1 Extent of Groundwater Contamination (Site 1: POL Area). The POL 
Area contains two distinct bedrock types and two fill units. The flat-lying areas that lie 
immediately north and northeast of the hill have 5 to 7 feet of fill lying upon a yellow to 
buff-colored weak sandstone unit. In the former tank farm area, the fill is clayey, sandy 
gravel that was placed in 1991 following excavation of fuel-contaminated soil and rock. 
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In the paved area surrounding Buildings 736 and 737 and along the fence line north of 
the tank farm the fill is older pebbly sandy clay. The hill consists of hard, gray, fractured 
sandstone. Monitoring wells PL-MW-101, 103, 104, 114 and 115 were drilled entirely 
within this hard rock unit. 

Groundwater levels measured in April 1991 and again in July/August 1992 show a 
lateral hydraulic gradient corresponding to the topography. This gradient suggests 
contamination will migrate radially away from Reservoir Hill. Hydraulic well testing 
described in the El yielded hydraulic conductivity values that are generally low ranging 
from lxlO7 to3x10sfeet/second. 

Water level data also suggest that a slight upward vertical gradient exists between the 
shallow and deeper portions of the bedrock. This is a favorable condition that would tend 
to inhibit downward migration of contamination. Figure 1.12 is a potentiometric surface 
map of the POL Area. 

Groundwater contamination identified was principally TPH associated with the 
hillside bench location of the above ground storage tank, AST-2, as shown in Figure 
1.13. Appendix A summarizes the maximum concentrations all contaminants identified 
at the POL area, the number of samples with detectable contaminant concentrations and 
the average concentration of detectable samples. The contaminant concentration map 
(Figure 1.13) shows that the TPH contamination plume appears to be confined to the 
hillside area within several hundred feet of the former AST-2 location, with detectable 
concentrations of TPH at monitoring wells MW-101 (14,000 ug/L) and MW-104 (550 
ug/L). Total VOCs (4,720 ug/L) and total SVOCs (1,474 ug/L) were also detected in 
well MW-101. The general direction of the AST-2 area groundwater contamination 
plume is probably moving slowly radially away from the hill. A portion of this 
contamination may be moving in a westerly direction toward Landfill 26 in the GSA Sale 
Property. The rate of migration appears to be very slow as suggested by the lack of 
significant detectable groundwater contamination at downgradient wells. Hydraulic 
testing of well MW-101 provided a hydraulic conductivity value of 1.2xl0-7 feet/sec 
which corresponds to an estimated groundwater velocity of 6 feet per year. 

1.2.3.2.2 Extent of Groundwater Contamination (Site 2: Burn Pit). Hydraulic 
testing of all four wells at the Burn Pit was undertaken in the El in order to quantify 
hydraulic conductivity of the Bay Mud in this area. Only falling head data from those 
tests yield quantitative results, and fall within a relatively narrow range (5.9 x 10*7± 4.3 x 
10-7 feet/sec). Estimated values of hydraulic conductivity derived from the rising head 
data, although only semiquantitative, all fell within the range of values derived from the 
falling head tests. These values are typical of clays in general. 

The water table in the Burn Pit Area displays periodic fluctuations in response to 
rainfall as indicated by periodic monitoring of water levels from December 1990 to May 
1991. From December 1990 to early February 1991, elevation of the water table surface 
measured in the four installed monitoring wells stayed fairly constant at approximately 
13 feet below mean sea level (8.5 feet bgs). These measurements indicate that slight 
hydraulic gradients (<1 feet/100 feet) occur at the Burn Pit; however, the gradient 
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magnitude and direction varies with time. For this reason, the hydraulic gradient can be 
considered flat within the resolution of the data. The El estimated an average lateral 
groundwater velocity on the order of 4 inches per year. 

The only identified organic analyte other than TPH found in the groundwater was 
methyl ethyl ketone (MEK). MEK was found in each of the wells at concentrations 
between 25 and 30 ug/L. There are no MCLs or MCLGs for MEK. 

Lead was detected in groundwater in wells 102 and 103 at 7 to 9 ug/L, below the 
California MCL for drinking water (50 ug/L). Lead was ND (<4.5 ug/L) in wells 101 
and 104. 

1.2.3.2.3 Extent of Groundwater Contamination (Site 3: Revetment Area). 
Groundwater quality was assessed by installing three monitoring wells screened across 
the water table. Two rounds of groundwater samples were collected from well RV-MW- 
101 at the Engine Test Pad and from RV-MW-103 (near Pad 20). Well RV-MW-102 did 
not recharge sufficiently for sampling. These samples were analyzed for VOCs, SVOCs, 
TPH and lead. In addition one round of samples from RV-MW-101 were analyzed for 
metals and cyanide as well. None of the detected analytes exceeded MCLs. 

1.2.3.2.4 Extent of Groundwater Contamination (Site 4: Pump Station). One 
groundwater monitoring well was installed at the north end of the Pump Station site near 
AST-6. Groundwater was encountered approximately 4.4 feet bgs. Hydraulic testing 
was undertaken in order to estimate the hydraulic conductivity of the Bay Mud there. 
Hydraulic conductivities calculated from two tests were 2.3 x 10-7 (± 2.0 x 1Ö-8) and 1.4 
x 10-7 (± 7.9 x 10-8) feet/sec. These values are within the range of values calculated 
elsewhere in Bay Mud. 

Tidal fluctuations do not appear to influence groundwater at the Pump Station. The 
monitoring well (PS-MW-101) is located between the storm drainage ditch, which is 15 
feet below sea level, and the tidal wetlands which is 4 to 6 feet above sea level on the 
other side of the levee. Thus, the hydraulic gradient across the Pump Station area has a 
relatively steep slope of approximately 1 feet/10 feet downgradient towards the air field. 

The groundwater from the well PS-MW-101 had no anomalies other than 32 ug/L 
MEK. There are not MCLs or MCLGs for MEK. 

1.2.3.2.5 Extent of Groundwater Contamination (Site 5: Former Sewage 
Treatment Plant). Hydraulic testing of monitoring well TP-MW-101 was undertaken in 
the El in order to quantify hydraulic conductivity of materials encountered during 
drilling. Hydraulic conductivities calculated from the tests all fell within the range 1.8 x 
10-5 ± 1.5 x 10-5 feet/sec. These values are approximately two orders of magnitude 
higher than values calculated for wells screened in undisturbed Bay Mud. 

The water table at the Former Sewage Treatment Plant Area is controlled by the 
geometry of the tidal wetlands and the perimeter drainage ditch. The tidal wetlands and 
channel complex, which lie adjacent to the east side of the levee are at higher elevation 
than the entire Former Sewage Treatment Plant area, except for the upper few feet of the 
levee, and are perennially saturated, even at low tide. Therefore, the high datum on the 
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water table always lies at approximately 4-6 feet above mean sea level on the outside 
edge of the levee. The drainage ditch, which lies at approximately 15 feet below sea- 
level on the west side of the Former Sewage Treatment Plant area, is the lowest point at 
HAA, and, as it is generally kept essentially dry by pumping, is the lower datum on the 
water table. Thus, the average hydraulic gradient across the Former Sewage Treatment 
Plant has a relatively steep slope of approximately 1 feet/10 feet, downgradient towards 
the airfield. The El estimated the average groundwater velocity of about 250 feet per 
year. 

The water analyses indicate that the water is non-potable due to very high salinity 
(>5,000 uS/cm EC), total dissolved solids (TDS) (>3,000 mg/L), and secondary standards 
for metals such as iron and manganese. In addition, the low yield (<200 gallons per day) 
indicated by recharge in monitoring wells makes this groundwater essentially non- 
recoverable and thus not of beneficial use as a potential drinking water source. 

The seep water analyses included no detections of organic compounds. However, the 
groundwater from well TP-MW-101 contained 300 to 370 ug/L total VOCs and 290 to 
350 ug/L total SVOCs (Table 4.20a in Appendix A). 

1.2.3.2.6 Extent of Groundwater Contamination (Site 6:  East Levee Landfill). 
Five groundwater monitoring wells are installed at the East Levee Landfill. The hydraulic 
conductivity of each of the wells fell within the range of 4.9 x 10"7 ± 3.7 x 10-7 feet/sec, 
indicating that the landfill area is relatively homogenous. These values fell within the 
range of values for Bay Mud. 

The tidal wetlands at the East Levee Landfill are commonly inundated at high tide. 
The hydraulic gradient oscillates between a northward and a southward slope direction as 
influenced by tidal water level fluctuations in the channel. The average water level in all 
the wells varies from 1 foot to 2 feet bgs. 

The groundwater analyses showed only one organic detection, 28 ug/L MEK in well 
EL-MW-101. The inorganic analyses showed that the water is saline and high in 
dissolved metals and ions. There are no MCLs or MCLGs for MEK, and the other 
detected analytes did not exceed MCLs. 

1.2.3.2.7 Extent of Groundwater Contamination (Site 7: Aircraft Maintenance). 
During the El hydraulic testing of monitoring well AM-MW-101 installed at Storage 
Area 2 was completed to estimate hydraulic conductivity of the Bay Mud in this area. 
Only the rising head test conducted at this well yielded quantitative results, and produced 
a calculated hydraulic conductivity value of 1.0 x 105 ± 8.5 x 10-7 feet/sec. The 
hydraulic conductivity calculation for the falling head test yielded a value of 7.9 x 10-6! 
2.0 x 10"6 feet/sec. Values for both tests agree within the precision of each calculation. 
These values lie within the range of values typical of clays in general, although they are 
higher than values measured for Bay Mud in more northerly parts of HAA. 

In 1991, the water table in this area displayed brief fluctuations in response to rainfall, 
as indicated by periodic monitoring of water levels in AM-MW-101. The water table 
appeared to be about 9.5 feet below MSL. The gradient inferred from water levels in the 
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four monitoring wells indicates that subsurface flow is southeastward toward the 
perimeter ditch. 

TPH was not detected in the groundwater samples taken in Phase II of the EL 
Analyses confirmed trace amounts of VOCs in the water although low detections of 
benzene and 1,2-dichloroethylene (1,2-DCE) in AM-MW-103 (1.16 ug/L, 5.4 ug/L, 
respectively), located in the taxiway, contained traces of naphthalene and 20 to 210 ug/L 
of tentatively identified SVOCs. 

1.2.3.2.8 Other Sites. No groundwater investigation was performed for Site 8 (Fuel 
Lines) and Site 9 (Building 442) as part of the EL Soil contamination at Site 8 (Fuel 
Lines) appeared to be confined to small volumes or pockets scattered along the JP-4 fuel 
line and the 6-inch fuel line which are both in low permeability soils. It was determined 
and agreed to by the SFRWQCB, in a meeting held at HAA on 5 December 1991 to 
determine the scope of 1992 sampling, that trying to assess groundwater contamination 
along the Fuel Lines would not be necessary. 

1.2.4 Contaminant Fate and Transport 
As stated in Section 1.2.3, contamination has been found in surface soil (defined for 

this assessment as soil from 0 to 2 feet in depth) in soil deeper than 2 feet, in bedrock at 
certain locations (POL area), in sediments, and in groundwater associated with the Base 
Closure Property. The potential for contaminant transport from each of these media is 
discussed in the following paragraphs. 

Contaminants could enter surface water within the Base Closure Property in several 
ways: discharge (current or historical), seepage from contaminated groundwater, and 
runoff from contaminated surface soils. 

Since the Base is mostly below sea level and is maintained dry through continuous 
dewatering, groundwater from the site cannot seep directly into the San Pablo Bay. 
Runoff carries contaminants from surface soil through the Base perimeter ditch to San 
Pablo Bay (via the Pump Station outfall) and, to a very limited extent, to Pacheco Creek. 
These contaminants can either be dissolved or suspended and transported with the water 
or become adsorbed to sediment particles, thereby becoming less mobile. 

The Former Sewage Treatment Plant operated until 1986 and discharged to San Pablo 
Bay Therefore, it was a potential historical source of contamination to surface water and 
sediments. The JP-4 pipeline was used to pump jet fuel from tankers in the Bay tö the 
POL Area This pipeline could have developed leaks and caused contamination of the 
water and sediments of San Pablo Bay. Undetected contamination would almost 
certainly be minor since fuel is lighter than water and would leave a visible sheen for 
even a small leak, thus alerting operators to the problem. This pipeline is no longer used. 
Historical discharges are unlikely to have persistence in surface water and are therefore 
no longer likely to present a significant risk. Discharge from the Pump Station to the Bay 
is discussed as runoff, since the source of water directed to the Pump Station via the 
perimeter ditch is mainly the combined surface runoff from the Base Closure Property, 
the GSA Sale Parcel, and adjacent agricultural lands. 
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Sources of sediment contamination are similar to those for surface water: discharge to 
San Pablo Bay sediments and runoff to sediments in the drainage ditches on site, as well 
as in San Pablo Bay. Direct human contact with sediments is likely only in the case of 
storm drain maintenance or sewer repair which are infrequent events. 

Under present conditions or the development reuse option, surface soil could become 
contaminated through surface spills or leaks in shallow underground piping. Surface soil 
could become airborne and be inhaled or ingested by a downwind population; however, 
this is unlikely to be a chronic exposure pathway under current site use since most of the 
contaminated areas are either vegetated or paved, which significantly reduces both the 
likelihood of airborne dust and of direct contact with the soil. 

Deeper soil, below 2 feet in depth, can be contaminated either through leaching from 
surface soil or from leaking USTs. 

Potential sources of air contamination include fugitive dust and volatilization from 
surface soil. Since most of the contaminated areas are either vegetated or paved, this 
pathway has a low probability of completion. Volatilization can also occur from 
contaminated groundwater and contaminated deeper soil. Over most of the Base Closure 
Property, the tight clay would restrict migration. In addition, analyses have shown that 
throughout the investigated sites, volatile fuel components are generally not present in 
the soil. The POL area is the only area where such migration might occur. However, 
well hydraulic tests and repeated monitoring of groundwater indicate limited movement 
of contamination. The only volatiles detected in groundwater were m-xylene (479 u.g/L), 
benzene (9.69 ug/L), and ethylbenzene (210 ng/L) confined in rock 28 feet below ground 
surface. 

Regardless of which reuse option is selected for the Base Closure Property, the land 
east of the East Levee is expected to remain tidal wetland. The East Levee Landfill Area 
and areas bayward from the Former Sewage Treatment Plant Area and Pump Station 
Area should continue to have low human exposure risks due to limited human access to 
the contaminants. 

Recent investigations by the Corps of Engineers (Corps 1994) found that 
contamination in the tidal wetland area associated with the Pump Station discharge points 
is more extensive than previously thought. The new data for metals contamination 
confirm that the risk to ecological receptors is high (Table 2.3) but it is distributed over 
an area larger than previously considered. The RWQCB has indicated that further 
sampling and analyses will be required to complete characterization. Bioassay testing 
may be necessary and risks may also need to be reevaluated. Because this additional 
work could not be completed in time for incorporation in the AA report, the Pump 
Station wetland area has been made part of Operable Unit 2 along with the perimeter 
drainage ditch sediments. 

Under the Wetland Reuse Option, creation of inlet channels and regrading of the levee 
could lead to remobilization and mixing of contaminated sediments with background 
sediment from San Pablo Bay in a newly created tidal basin thereby increasing ecological 
risks. 
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Under the Wetland Reuse Option, the newly inundated sites would include the 
Revetment Area (including all but the northwestern end of the runway), the Aircraft 
Maintenance Area (nearly all of which is paved), and the portions of the Pump Station 
Area and Former Sewage Treatment Plant that are inboard of the existing levee crest. 
The POL area and Building 442 sites would not be flooded. The exposures associated 
with the fuel line sites would not be expected to be affected by flooding. Since most of 
the soils at the site are tight clays (with the exception of the POL area), contaminants 
from deeper soil (2-6 feet) and groundwater are not expected to migrate to the surface 
even under the flooding scenario. It is understood that the Corps of Engineers will 
remove the fuel lines and associated soil contamination regardless of the selected Base 
reuse option. 

Physical and chemical properties of the chemicals of concern will affect the extent to 
which they may migrate through the environment. Chemicals of concern for the site are 
presented in Section 2 (Tables 2.1 and 2.2). 

The water solubility of a substance is a critical property affecting environmental fate. 
Highly-soluble chemicals can be leached rapidly from soils and sediments and are 
generally mobile in groundwater. Solubilities can range from less than 1 mg/L to totally 
miscible, with most common organic chemicals falling between 1 mg/L and 1,000,000 
mg/L (Lyman et al. 1990). The solubility of chemicals which are not readily soluble in 
water may become enhanced in the presence of organic solvents (e.g., toluene) which 
themselves are more soluble in water. 

Volatilization of a compound will depend on its vapor pressure, water solubility, and 
air diffusion coefficient. Highly water-soluble compounds generally have lower 
volatilization rates from water unless they also have high vapor pressures. Vapor 
pressure, a relative measure of the volatility of chemicals in their pure state, ranges from 
roughly 0.001 to 760 millimeters of mercury (mm Hg) for liquids. The Henry's Law 
Constant, which is a measure of vapor pressure and solubility, is more appropriate than 
vapor pressure alone for estimating releases from water to air for compounds having 
Henry's Law Constants. Compounds with Henry's Law Constants greater than 10' 
atmospheres - cubic meter per mole (atm-m3/mole) can be expected to volatilize readily 
from water. Compounds with values ranging from 10"3 to 10"5 are associated with 
possibly significant but not facile volatilization, while compounds with values less than 
10"5 will only volatilize from water to a limited extent (Lyman et al. 1990). 

The organic carbon partition coefficient (K^ reflects the propensity of a compound 
to adsorb to organic matter found in soil. The normal range of K^ values is 1 to 107 
milliliters per gram (ml/g), with higher values indicating greater adsorption potential. 
Chemicals which have a strong tendency to adsorb to organic matter (i.e., chemicals with 
high KoCs) will move more slowly in the environment than chemicals with low K^s. 

1.2.5 Baseline Risk Assessment 
This section summarizes the baseline risk assessment performed in the El. Based on 

available data, a public health risk analysis was performed for dermal contact and 
incidental Ingestion of soils and sediment by present and future occupants (Engineenng- 
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TABLE 1.2 

EXPECTED HUMAN HEALTH RISKS 
HAMILTON ARMY AIRFIELD 

Site 
Present Use 

(Base Employees) 

Expected Risks 
Future Use 
(Residents) 

Future Use 
(Construction) 

POL Area 
Carcinogenic 
Noncarcinogenic 

Very Low 
Very Low 

Very Low 
Very Low 

Very Low 
Very Low 

Burn Pit 
Carcinogenic 
Noncarcinogenic 

Very Low 
Very Low 

Very Low 
Very Low 

Very Low 
Very Low 

Revetment Area 
Carcinogenic 
Noncarcinogenic 

Very Low 
Very Low 

Very Low 
Very Low 

Very Low 
Very Low 

Pump Station 
Carcinogenic Moderate Moderate Low 
Noncarcinogenic High Low Very Low 

Former Sewage Treatment Plant 
Carcinogenic 
Noncarcinogenic 

Low 
Low 

Low 
High 

Low 
Low 

East Levee Landfill 
Carcinogenic Low Low Low 
Noncarcinogenic Low High Low 

Aircraft Maintenance Area 
Carcinogenic 
Noncarcinogenic 

Low 
Low 

Moderate 
High 

Low 
Low 

Very Low: 

Low: 

Moderate: 

High: 

Carcinogenic 
Non-Carcinogenic 
Carcinogenic 
Non-Carcinogenic 
Carcinogenic 
Non-Carcinogenic 
Carcinogenic 
Non-Carcinogenic 

<lE-6 
<0.05 
lE-6tol&4 
0.05 to 1.0 
1E-4 to 9E-4 
1.0 to 2 
>9E-4 
>2 

- 

Note: No human health risk assessment was performed for the Fuel Lines and Building 442 AST sites because the no risk data was 
available for the analytes identified. 

Source: Engineering-Science, Inc., 1993 
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Table 1.3 
Summary of Chemicals of Concern and Environmental Risks 

Area 

Present Use Future Wetland Option 

COC (a) Receptor Group Risk Rating COC Receptor Group Risk Rating 

POL Area None - None None - None 

Burn Pit None - None None - None 

Revetment Area None - None None - None 

Pump Station Manganese Vegetation Moderate Manganese Vegetation Moderate 

Nickel Vegetation High Nickel Vegetation High 

Aquatic Life High Aquatic Life High 

Zinc Aquatic Life Moderate Zinc Aquatic Life Moderate 

DDT Aquatic Life Moderate DDT Aquatic Life High 

DDD Aquatic Life High DDD Aquatic Life High 

Wildlife High Wildlife Moderate-High 

Lead Aquatic Life High 

2-Methyl-naphthalene Aquatic Life High 

Acenaphthene Aquatic Life High 

Benzo[a]anthracene Aquatic Life High 

Benzo[a]pyrene Aquatic Life High 

Chrysene Aquatic Life High 

Dibenzo[a ,h]anthracene Aquatic Life High 

Fluoranthene Aquatic Life High 

Naphthalene Aquatic Life HigHk 
Phenanthrene Aquatic Life High^ 

Pyrene Aquatic Life High 

Former Sewage 
Treatment Plant 

Mercury Wildlife High Mercury Aquatic Life High 

Wildlife High 

DDD/DDE/DDT Wildlife High DDD/DDE/DDT Aquatic Life High 

Wildlife High 

Manganese Vegetation Moderate - - - 

Silver Aquatic Life High 

Dieldrin Aquatic Life High 

Endrin Aquatic Life High 

East Levee Landfill None - None None - None 

Aircraft Maintenance 
Area 

None None Benzo[a]anthracene 
Fluoranthene 
Phenanthrene 
Pyrene 

Aquatic Life Moderate 

Aquatic Life High 

Aquatic Life High 

Aquatic Life High 

Fuel Lines None - None None                              | None 

Bldg 442 AST None - None None                              | None 

(a) COC - Chemical of Concern. 

source (Engineering - Science 1993) 
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Science, 1993). Tables 1.2 and 1.3 summarize expected human health and environmental 
risks, respectively. Chemicals of concern for environmental receptors differ from 
chemicals of concern for human health. Expected human health risks were found to be 
very low for the POL Area, Burn Pit and Revetment Area. Low to high human health 
risks were identified for the Pump Station, Former Sewage Treatment Plant, East Levee 
Landfill, and the Aircraft Maintenance Area. Environmental risk assessments found no 
risk to low risks associated with the POL Area, Burn Pit, East Levee Landfill, Fuel Lines, 
Revetment Area and Building 442 AST. The expected environmental risk was moderate 
to high for the Aircraft Maintenance Area and the Pump Station, and high risks were 
identified for the Former Sewage Treatment Plant. 

Sources of air contamination include fugitive dust generation and volatilization from 
surface soil. Since most of the contaminated areas are either vegetated or paved, this 
pathway has a low probability of completion. Volatilization can also occur from 
contaminated groundwater and contaminated deeper soil. Over most of the Base Closure 
Property, tight clay would restrict such migration. The POL area is the only area where 
such migration might occur. However, volatiles compounds detected were at such low 
concentrations that this source is expected to be negligible. In addition, well hydraulic 
tests and repeated ground water monitoring indicate no movement of contamination. 

1.3 REGIONAL BOARDS REQUIREMENTS FOR FURTHER 
SAMPLING 

The discussion of the nature and extent of contamination in Section 1.2.3 was derived 
from the principal findings of the Final Environmental Investigation (El) Report 
(Engineering-Science, 1993). The Final El report was conditionally approved by the 
SFRWQCB in a letter to USAEC dated July 26, 1993, and modified by a subsequent 
letter to the Army Corps of Engineers (December 27, 1993). The Board stated that 
further sampling of soil, sediment, and groundwater needed to be done in certain areas of 
HAA to complete characterization of site contamination (see Appendix J). These letters 
also set forth basic requirements for laboratory analyses and for confirmation sampling of 
remediated areas to be performed during remedial action. The SFRWQCB sampling 
requirements for further characterization of the HAA property were as follows: 

• Install and sample one additional monitoring well in bedrock in the POL Area 
located downgradient of the former AST-2 site between wells PL-MW-103 and - 
104 

• Perform interim sampling of POL Area wells located downgradient of 
contaminated wells (PL-MW-101 and -104) 

• Collect at least 20 additional sediment samples in the tidal wetlands outside the 
levee east of the Pump Station Area and the Former Sewage Treatment Plant 

• Collect three groundwater samples downgradient of the above ground fuel tanks in 
the Pump Station Area 
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• Collect eight groundwater samples at the downgradient side of the FSTP area; 
requirement modified to four samples (see Appendix J, SFRWQCB letter to the 
Corps Sacramento District dated December 27,1993) 

• Perform groundwater sampling at the East Levee Landfill; requirement Jater : 
withdrawn on the basis of information in a supplemental memorandum report 
(Appendix J, Engineering-Science, Inc., October 1,1993). 

• Collect additional sediment samples from the perimeter drainage ditch in the 
vicinity of the Aircraft Maintenance Area storm drain discharge points 

• Collect four additional shallow soil samples in Storage Area 4 of the Aircraft 
Maintenance Area 

• Perform modified California Waste Extraction Test (WET) procedures on selected- 
sediment samples to evaluate contaminant solubility and potential mobility 

All of the above items have been completed by the Corps of Engineers, Sacramento 
District. The results of this study are reported in the Supplement to the Final El Report 
(Corps 1994). The supplementary El findings are not presented herein, but the data have 
been utilized in the Alternatives Assessment to refine estimates of contaminate? soil 
volumes and remediation costs and to aid in the selection of preferred alternative 
treatment methods. 
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SECTION 2 

IDENTIFICATION AND SCREENING 
OF REMEDIAL TECHNOLOGIES 

2.1      REMEDIAL ACTION OBJECTIVES 

Since the ultimate future use of the airfield property has not been determined at this 
time, the remedial action objectives address potential land use options. Three potential 
options for future land use of the airfield have been identified (Jordan 1990a): 

(1) sale to a private developer; 

(2) inundate with water to create an artificial wetland; and 

(3) use as a civilian airport. 

Of the three options being considered, option 1, sale to private developer, will likely 
result in the greatest degree of human exposure to contaminants, if the developer converts 
the property to residential use. Option 2, creation of an artificial wetland, will likely 
present the greatest degree of environmental risk. The baseline human health and 
environmental risk assessments were conducted based on these two conservative options, 
as a part of the El. Option 3 was evaluated in the Risk Assessment and the conclusions 
were found to be similar to the ecological risk conclusions for the present use conditions 
and the human health risk conclusions for the Development Option. Since no specific 
plan has been offered for constructing the airport, a specific description could not be 
provided in the AA. However, the pertinent risk scenarios have been evaluated. The 
remedial action objectives address both options 1 and 2. 

The primary objectives of remedial action at HAA are as follows: 

• Prevent potential risks to public health and environment resulting from migration 
of existing contamination from soil to groundwater and surface water 

• Prevent potential risks to public health and environment resulting from future use 
of groundwater 

• Prevent potential risks to human health and the environment from contamination 
which presently exists in the groundwater 

To achieve the remediation objectives, Preliminary Remediation Goals (PRGs) and 
other appropriate cleanup goals have been identified to assist in the selection of remedial 
alternatives.   To address remediation objectives, potential contaminants of concern are 
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identified. Concentration of contaminants of concern at each site are then screened 
against potential remediation goals. Remediation goals are discussed further in Section 
2.1.3. The remainder of Section 2.1 describes contaminants of concern and the 
formulation of PRGs and other cleanup goals. 

2.1.1 Contaminants of Concern 

The types of contaminants of concern include petroleum hydrocarbons, VOCs, 
SVOCs, metals and limited cases of cyanide, pesticides and herbicides. Table 1.1 in 
Section 1 presented a summary of contaminant types identified at each site. Sixty-six 
compounds were identified as potential contaminants of concern as shown in Table 2.1 
(Engineering-Science 1993). Relevant Physical and Chemical properties of these 
compounds are provided in Table 2.2. 

Analytical results in the El included tentatively identified compounds (TICs) for 
organic compounds within the VOCs and SVOCs groups, however, by definition, TICs 
are compounds not normally included in the EPA Method 8240 and 8270 for VOCs and 
SVOCs, therefore TICs are not identified as chemicals of concern and no cleanup goals 
were identified. However, TICs are addressed in the detailed evaluation of remediation 
alternatives if the concentrations of TICs for VOCs were identified. 

2.1.2 Applicable or Relevant and Appropriate Requirements (ARARs) 

Section 121 of the Superfund Amendments and Reauthorization Act (SARA) 
establishes cleanup criteria for Superfund sites. This section of the statute sets forth the 
need for appropriate remedial actions, consistent with the National Contingency Plan 
(NCP), that provide a cost-effective response. Subsection (d) of Section 121 requires that 
remedial actions attain a standard of performance that is equivalent to ARARs 
promulgated under federal or state laws. 

Identification of ARARs is performed on a site-specific basis and involves a two-part 
analysis: first, determining whether or not a requirement is applicable; and then, if it is 
not applicable, determining whether it is nevertheless both relevant and appropriate. 
When the analysis determines that a requirement is both relevant and appropriate, 
compliance is required as if it were applicable. 

"Applicable requirements" are those cleanup standards, standards of control, and other 
substantive environmental protection requirements, criteria, or limitations promulgated 
under federal or state law that specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance at a CERCLA site. 
"Relevant and appropriate requirements" are those cleanup standards, standards of 
control, and other substantive environmental protection requirements, criteria, or 
limitations promulgated under federal or state law that, while not "applicable to a 
hazardous substance, pollutant contaminant, remedial action, location, or other 
circumstance at a CERCLA site", address problems or situations sufficiently similar to 
those encountered at a CERCLA site that their use is well suited to the particular site. 
Non-promulgated advisories or guidance documents issued by federal or state 
governments do not have the status of potential ARARs under CERCLA. However, they 
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TABLE 2.1 

CONTAMINANTS OF CONCERN 

Metals Volatile Organics Semivolatile Organics Pesticides/Herbicides 

aluminum benzene acenaphthene aldrin 

arsenic chlorobenzene acenaphthylene beta-benzene hexachloride 
(acenaphthalene) (beta-HCH, beta BCH) 

barium chloroform 
anthracene 2,2-bis(p-chlorophenyl)- 

beryllium 1,2-dichloroethene 
benzo(a)anthracene 

1,1-dichloroethane; (DDD) 

boron ethylbenzene 2,2-bis(p-chlorophenyl)- 
benzo(a)pyrene 1,1 -trichloroethane;(DDT) 

cadmium methylene chloride 
benzo(b)flouranthene dieldrin 

chromium 1,1,2,2-tetrachloroethane 
benzo(ghi)perylene dichlorodiphenyl 

cobalt toluene 
benzo(k)fluoranthene 

dichloroethane (DDE) 

copper m-xylene 
bis(2-ethylhexyl)phthalate 

endrin 

lead xylenes 
chrysene 

endrin ketone 

manganese 
dibenzofuran 

isodrin 

mercury 
dibenz(a,h)anthracene 

heptachlor epoxide 

nickel 
di-n-butylphthalate 

2,4,6-trichlorophenol 

selenium 
• fluoranthene Others 

silver 
fluorene cyanide 

tin 
indeno( 1,2,3-cd)pyrene fluoride 

vanadium 
2-methyl naphthalene nitrate 

zinc 
4-methyphenol PCB1254 

naphthalene Total Petroleum 
Hydrocarbons (TPH) 

phenanthrene 

phenol 

pyrene 

2-3 

62-13.R0 5/9/94 
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may be considered in determining the necessary level of cleanup for the protection of 
human health or the environment. The United States Environmental Protection Agency 
(EPA) has identified three categories of ARARs: 

• Chemical-specific 

• Location-specific (e.g., wetland limitation or historical sites) and 

• Action-specific (e.g., performance and design standards) 

Chemical-Specific Requirements 

Chemical-specific requirements set health or risk-based concentration limits or 
methodologies in various environmental media for specific hazardous substances, 
pollutants, or contaminants. These requirements may set protective cleanup levels for the 
chemical in the designated media, or may indicate an acceptable level for discharges 
(e.g., air emission or wastewater discharge) when one occurs during a remedial activity. 

The Hamilton Army Airfield Base Closure Property is not a National Priority List 
(NPL) listed site; however, the cleanup is proceeding following CERCLA guidelines. 
First, chemical-specific ARARs are addressed. Contaminated media at HAA include 
groundwater, surface water, soil and sediments. Potential ARARs at the federal level 
have been developed for groundwater and surface water only. A few state standards have 
been developed for soils and several potential ARARs are in draft form and not yet 
finalized. 

Table 2.3 summarizes potential federal chemical-specific ARARs for this site, which 
include Safe Drinking Water Act (SDWA) MCLs and Maximum Contaminant Level 
Goals (MCLGs), and Federal Ambient Water Quality Criteria (WQC) for the protection 
of human health and freshwater aquatic life. Potential state chemical-specific ARARs 
are CalEPA MCLs (CalEPA MCLs may still be identified as former DHS MCLs in 
publications) and Applied Action Levels for surface water (saltwater). Appendix C 
provides a comparison of ARAR screening values and maximum concentration of 
contaminants found at each site. The applicability of state water quality goals depends 
on the beneficial uses for which the groundwater and surface water at the site must be 
protected. Beneficial uses are determined by the SFRWQCB. At this site, no beneficial 
uses have been determined. The groundwater is not considered recoverable as drinking 
water because the State of California Water Resources Control Board criteria for a 
potable groundwater source are not met. At HAA, total dissolved solids exceeds 3,000 
mg/L in most wells and rypical well yields are less less than 200 gallons per day. Thus, 
the groundwater beneath HAA has only limited beneficial uses due to high salinity, low 
yield, and high total dissolved solids (Goldsmith 1991). 

The SFRWQCB recently determined that groundwater at HAA may have ä beneficial 
use: replenishment of surface water in the perimeter drainage ditch which subsequently 
discharges to San Pablo Bay. The Final RI Report presents hydraulic conductivity data 
which supports the contention that groundwater discharges to the perimeter ditch are 
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intermittent and contribute only a minor component of surface flow. The closest surface 
water is the San Pablo Bay, and its existing and potential beneficial uses are as follows: 

• Industrial service supply 

• Navigation 

• Commercial and sport fishing 

• Contact and non-contact water recreation 

• Wildlife and estuarine habitat 

• Fish migration and spawning 

• Preservation of rare and endangered species (SFRWQCB 1991) 

According to the SFRWQCB Tentative Order for Landfill 26 (SFRWQCB 1991), 
existing and potential beneficial uses of groundwater in the general vicinity of the site 
include: 

• Industrial service supply 

• Domestic water supply 

These uses are identified for Landfill 26 because pockets of freshwater have 
potentially been identified, but are unlikely to apply to the Base Closure Property because 
no beneficial uses have been identified there (Goldsmith 1991). If the groundwater is 
determined to be a potential source of domestic water, MCLs, non-zero MCLGs, and 
CalEPA MCLs would be potential ARARs. The POL area is the only area where 
groundwater samples meet the SFRWQCB criteria for freshwater. However, this water is 
both inaccessible (in rock) and also unlikely to produce sufficient yield to be classified as 
a potential drinking water aquifer. Groundwater from the POL area and from the Former 
Sewage Treatment Plant Area might affect surface water and thus be subject to standards 
to protect surface water. A mixing rule would probably apply to account for the 
attenuation and mixing of contaminants before and during discharge of groundwater to 
surface water. If groundwater is not protected for domestic use or protected as a potential 
source for surface water, there are no clear ARARs for the groundwater at the site. 
Reinjection of treated water was the favored alternative for treated water (Goldsmith 
1991), but no adequate receiving aquifer was found. The favored alternative for Landfill 
26 is discharge to wetlands, subject to a National Pollutant Discharge Elimination System 
(NPDES) permit approval. 

The SDWA MCLs apply to "public water systems" and are defined as systems for the 
provision of piped water for human consumption with at least 15 service connections or 
serving at least 25 people (EPA 1988a). MCLs are based on allowable lifetime exposure 
in drinking water for an adult, but are also required to reflect technical and economic 
feasibility of removing the contaminant from the water supply. CalEPA MCLs are 
similar in derivation and application and are either the same as or more stringent than 
Federal MCLs. 
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The SDWA MCLGs are non-enforceable health goals for public water systems. 
MCLGs are set at levels that would result in no known or anticipated adverse health 
effects with an adequate margin of safety. Non-zero MCLGs are potentially relevant and 
appropriate standards for NPL sites under the NCP (EPA 1988a). 

Federal WQC are non-enforceable guidelines used by states to set water quality 
standards for surface water. Federal WQC for specific pollutants should generally be 
identified as ARARs for surface-water cleanup if particular circumstances exist at the site 
that WQC were specifically designed to protect, unless the state has promulgated Water 
Quality Standards for the specific pollutants and water body at the site. For example, 
WQC for the protection of human health can be considered relevant and appropriate to 
surface waters designated by the State as a public water supply or for recreation. WQC 
for the protection of aquatic life may be found relevant and appropriate when protection 
of aquatic life is a concern. WQC are considered ARARs for groundwater only if 
groundwater is a current or potential source of drinking water, they reflect current 
scientific information and there are no Federal MCLs, non-zero MCLGs or state ARARs. 
If groundwater discharges into surface water, the groundwater remediation should be 
designed so that the receiving surface water body can meet any ambient water quality 
standards that may be ARARs for that surface water body (EPA, 1988a and 1990a). 

Chemical-specific "To Be Considered" (TBC) criteria for chemicals of concern may 
or may not be utilized during the EI/AA process based on best professional judgment, 
presence of media- and chemical-specific ARARs, and site conditions. Some of the 
chemicals listed in Table 2.3 do not currently have an MCL or proposed MCL, but 
instead have published EPA Health Advisories. Health Advisories are not enforceable; 
however, these limits may be considered in determining risk to human health. Appendix 
H summarizes Health Advisory Limits for those chemicals of concern utilized in the 
human health risk assessment that do not have MCLs or proposed MCLs. 

In summary, "To Be Considered" criteria at HAA includes, but is not limited to, the 
following: 

Proposed MCLs (Table 2.3) 

Proposed MCLGs (Table 2.3) 

Federal WQC human health for consumption of aquatic organisms (Table 2.3) 

Federal WQC saltwater maximum exposure limit (Table 2.3) 

Federal WQC saltwater continuous exposure limit (Table 2.3) 

Health Advisory Limits (Appendix H) 

Shallow Water Effluent Limits (Appendix I) 

PRGs (Table 2.4) 

Sediment screening criteria (Table 2.6) 

TPH remediation goals 

Preliminary Assessment Screening Values 
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The CalEPA (Formerly California DHS) published the Interim Guidance for 
Preparation of a Preliminary Endangerment Assessment Report in June 1990, which is 
designed to screen sites for public health impacts. The Preliminary Endangerment 
Assessment Report (DTSC 1990) which was used in the risk assessment for Hamilton 
Army Airfield has since been superceded by another guidance document (DTSC 1993). 
The new guidance does not provide chemical-specific screening values and differs from 
the June 1990 guidance in the methodology for conducting human health and ecological 
screening evaluations. The new guidance was not available at the time the risk 
assessment was conducted. However, the risk assessment (Section 5 of the Final El 
Report, Engineering Science 1993) provides valuable conclusions regarding human 
health risk that were used to determine PRGs for human health (refer to Section 2.1.3). 
These PRGs were one set of criteria used in determining which sites require remediation. 

Appendices in the Preliminary Endangerment Assessment Report (1990) include 
screening values to aid in the evaluation of potential public health impacts of 
groundwater, surface water, soil and air concentrations. In the context of this guidance, 
these values are used to determine whether a documented release of hazardous 
substances/wastes poses a significant threat to public health and requires further action if 
hazardous substances/wastes in these media exceed screening values or if those 
concentrations are determined to pose a threat to the environment. These screening 
levels are used both for single pathway and multi-pathway/multi-media exposures; i.e., 
even if the soil concentration of a chemical does not exceed its screening value, the sum 
of the ratios of all chemicals in all media of concern must not exceed one before the site 
is considered to have no impact. This is a similar methodology to the hazard index 
approach used to determine the non-carcinogenic effects of the site; however, this 
approach combines carcinogenic and non-carcinogenic endpoints. 

TPH is present in some of the groundwater samples at HAA. Based on state water 
policies, groundwater quality at contaminated sites should be cleaned up to background 
concentrations, if feasible (Marshack 1992). The CRL for TPH in water is 100 uA. 
which was used as the screening criteria to identify which sites require groundwater 
remediation. 

Location-Specific Requirements 

Potential location-specific ARARs for this site include critical habitat upon which 
endangered species or threatened species depend, fish and wildlife coordination act, 
wetlands, coastal zone management act, wilderness areas, and areas affecting a stream or 
river. 

Representative receptor species were used in the El as a practical alternative to 
evaluating risks to each of the species that potentially reside at the Hamilton. Factors 
considered in selecting receptor species included role in human and nonhuman food 
chains, abundance of the species, representativeness of biota occurring on site, and the 
availability of toxicological information to estimate contaminant risk. The terrestrial 
environmental receptors and the biological groups they represent include the following: 

• Tall fescue - representing terrestrial flora 
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• House mouse - representing terrestrial small mammals 

• Saltgrass - representing wetland (salt marsh) flora 

• Mallard - representing wetland fauna 

The toxicological effects of each of the contaminants retained for environmental 
analysis, such as lead, other metals, and TPH, on each of the receptor species was 
discussed in Section 5.2.7 in the El. This information was then incorporated into the 
environmental risk assessment. Table F-l in Appendix F presents a description of 
location-specific requirements and citations for them. 

Action-Specific Requirements 

Action-specific ARARs generally establish performance or design standards or 
limitations on particular actions used to mitigate the conditions on-site. The identified 
action-specific ARARs are used to establish minimum criteria for design or 
implementation of the proposed remedial action. 

Several potential action-specific ARARs can be developed for the HAA sites. Action- 
specific ARARs address the planned remedial actions. Potential action-specific ARARs 
are presented in Table F-2 in Appendix F. 

Action-specific ARARs can apply to the treatment technique itself or to its effect on 
the environment. ARARs applying to the treatment technique include chemical-specific 
standards which apply only at certain areas; for example, regulations regarding the 
disposal of pesticides and PCBs may be relevant and appropriate at some of the HAA 
sites. 

The soil treatment alternatives also may have potential action-specific ARARs. 
Excavation could have Recsource, Conservation and Recovery Act (RCRA) requirements 
be deemed relevant and appropriate. Incineration of RCRA hazardous waste could be 
subject to various requirements including hazardous waste manifests, Department of 
Transportation (DOT) requirements and treatment facility screening requirements. 
Incineration of pesticides could be subject to other requirements. Many of the land 
treatment alternatives (e.g., bioremediation, soil venting) could be subject to federal and 
state standards for land treatment. Land disposal restrictions could be applicable to off- 
site disposal alternatives. 

Action-specific that apply to the action's effect on the environment include anti- 
degradation policies and various discharge requirements. The Porter-Cologne Water 
Quality Act of 1970 is California's primary statute governing water quality and water 
pollution. The Porter-Cologne Act provides for the adoption of water quality control 
plans (Basin Plans). State Water Resources Control Board Resolution Number 68-16, the 
"Statement of Policy with Respect to Maintaining High Quality of Waters in California" 
or the "non-degradational policy" is a potential action-specific ARAR for the site. This 
policy seeks to maintain high water quality for "the maximum benefit of the people", i.e., 
using a cost/benefit analysis of high water quality versus economic and social cost to the 
State. Resolution 68-16 is "not a 'zero discharge' standard but rather a policy statement 
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that existing water quality be maintained when it is reasonable to do so."   (SFWRCB 
1986). 

Discharges to surface water may be required to meet NPDES standards. These 
include discharge limitations, monitoring requirements, reporting requirements, and best 
management practices. For example, discharges from the pump station into the San 
Pablo Bay might be required to be under an NPDES permit if they aren't already. 

Discharges to a POTW would be required to comply with any standards the POTW 
imposes in order to meet its NPDES permit. Specific prohibitions preclude the discharge 
of pollutants that: 

• Create a fire or explosion hazard in the POTW 

• Will cause corrosive structural change to POTW 

• Obstruct flow resulting in interference 

• Are discharged at a flow rate and/or concentration that will result in interference 

• Increase the temperature of wastewater entering the treatment plant that would 
result in interference, but in no case raise the influent temperature above 104°F 
(40°C) 

• Discharge must comply with local POTW pretreatment program, including POTW- 
specific pollutants, spill prevention program requirements, and reporting and 
monitoring requirements 

The SFRWQCB developed Shallow Water Effluent Limitations (SWELs) to provide 
protection to San Francisco Bay Basin. The SWELs could be used as additional 
evaluation criteria, but they are not considered as ARARs for groundwater cleanup in this 
alternative's assessment. SWELs are applicable for discharges of remediated 
groundwater and, therefore, are potential action-specific ARARs where treated 
groundwater is discharged to surface water. The SFRWQCB has requested that SWELs 
be included as TBC criteria. The complete list of SWELs is included in Appendix I. 

Underground injection of treated groundwater also has a number of requirements 
which may be potential ARARs. Requirements include well construction, monitoring 
and operation. These are more specifically addressed in Table F-2 in Appendix F. 

The State of California also has Proposition 65 Discharge Requirements that could 
potentially be relevant and appropriate for discharges to surface water; however, they are 
based on drinking water standards and are thus unlikely to be applied to the HAA sites. 

Some soil ARARs may involve discharges to the air for which some National 
Emission Standards for Hazardous Air Pollutants (NESHAPS) standards could 
potentially be relevant and appropriate. There may also be local standards for soil 
aeration. These are not included in the preliminary screening. 
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2.1.3 Remediation Goals 

As indicated in Table 2.3, there are very few ARARs associated with contaminants in 
soil and sediment at HAA. This subsection describes the development of PRGs and other 
cleanup goals for contaminants in soil, sediment, and groundwater. 

Contaminant concentrations are screened against: 

• ARAR-based guidelines 
• Risk-based PRGs 
• Background metal concentrations 
• Lead cleanup level 
• Baseline risk assessments 
• Sediment screening criteria 
• TPH remediations goals 

Preliminary Remediation Goals 

Risk Assessment Guidance for Superfund, Human Health Evaluation Manual: Volume 
I, Part B, provides guidelines for development of PRGs (EPA 1991a). The PRGs are 
initial clean-up goals that are protective of human health and environment and are used in 
the evaluation of remedial alternatives. The PRGs, as presented in the above document, 
are chemical-specific for specific medium and land use combinations. In this evaluation, 
the PRGs were developed for the Chemicals of Concern (COCs) detected in soil and 
sediments under residential land use assumption. The chemical-specific PRGs, thus 
developed, were, then, compared against the reasonable maximum concentration values 
of the COCs. In this evaluation, a 95 percent upper confidence limit on the arithmetic 
average of the detected concentrations of a given chemical was used as the reasonable 
maximum concentration value. 

There are two general sources of the chemical-specific PRGs including: 1) 
concentrations based on ARARs; and 2) concentrations based on risk assessment. The 
ARARs, as discussed in Section 2.1.2, include concentration limits set by other 
environmental regulations. The second source for the PRGs is risk assessment or risk- 
based calculations using carcinogenic and/or noncarcinogenic toxicity values. 

Applicable ARARs, were used directly as the ARAR-based PRGs. The available 
ARARs for soil, however, are extremely limited. In this evaluation, the chemical- 
specific California Applied Action Levels for soil were selected, when available, as the 
ARAR-based PRGs. The ARAR-based PRGs are summarized in Table 2.3. 

Risk-based PRGs were calculated, using the following risk-based PRG equations for 
carcinogenic and noncarcinogenic effects under residential land use, presented in Chapter 
3 of the guidance document: 

Residential Soil - Carcinogenic Effects 

TR x AT x 365 days/year 

Risk-Based PRG 
SF0 x 10-Hg/mg x EF x IFsoil/adj 
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where: 

Parameters Definition (units) 

TR target excess individual lifetime cancer risk 

(unitless) 

SF0 oral cancer slope factor ((mgTkg-day)-l) 

AT average time (yr) 

EF exposure frequency (days/yr) 

^soil/adi age-adjusted ingestion factor (mg-yr/kg-day) 

Default Value 

10-6 

chemical-specific 

70 yr 

350 days/yr 
114 mg-yr/kg-day 

Residential Soil - Noncarcinogenic Effects 

THI x AT x 365 days/year 

Risk-Based PRG 
1 RfD0 x lO"6 kg/mg x EF x JF^a/adi 

where: 

Parameters Definition (units) Default Value 

THI 
RfD0 

AT 

EF 
IF, soil/adj 

target hazard index (unitless) 
oral chronic reference dose (mg/kg-day) 
average time (yr) 

exposure frequency (days/yr) 
age-adjusted ingestion factor (mg-yr/kg-day) 

1 
chemical-specific 
30 yr (for non-car- 
cinogens, equal 
to ED [which is 
incorporated in 
IFsoil/adjl) 
350 days/yr 
114 mg-yr/kg-day 

Toxicity values including slope factors (SFs) and reference doses (RfDs) for 
carcinogenic and noncarcinogenic effects, respectively, were obtained from the 
Integrated Risk Information System (IRIS). All standard default values were assumed 
applicable. Also, under residential land use, risk of the contaminant from soils was 
assumed to be due to direct ingestion of soil only. 

Finally, both ARAR-based and risk-based PRGs were compared against the 95 percent 
upper confidence limits of the detected chemical concentrations. The results of the PRG 
comparison is in Appendix C. Table 2.4 is a summary of ARAR based and risk based 
PRGs for soil. 
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Background Metals Concentration 

Metal contaminants of concern that remain after applying the ARARs, PRG, lead 
cleanup level and baseline risk assessment criteria above, and appear to be pervasive 
throughout HAA are then compared to background metal concentrations in soils. In 
order to establish background metal concentrations, samples were collected at areas of 
the base that are presumed to be unaffected. Background samples were classified as 
either typical of inland conditions (10 samples) or typical of wetland conditions (14 
samples). The concentration of metals in wetland soils were significantly higher than in 
inland soils concentrations of background samples are presented in Appendix B. Four 
sample points at background location BK-SS-2 were deleted from the wetland group due 
to the proximity of contaminated area identified by the Corps of Engineers (Corps 1994). 

The upper threshold limit for background data that follows a normal distribution can 
be calculated by the formula: UTL = AVG + (V STD) where AVG, STD, and K are the 
average, standard deviation and tolerance factor respectively (EPA 1989b). The 
arithmetic mean (average) and the standard deviation were calculated by assigning a 
value of one half the certified reporting limit (CRL) for that analyte for all analytes with 
non-detectable concentrations. The tolerance factor (K), set at the 95 percent confidence 
interval is 2.911 at both the inland and at the wetland sites (10 samples). 

Tables 2.5a and 2.5b summarize the average, standard deviation and upper limit for 
inland and wetland samples. The upper limit values were used as the default cleanup 
goal for those analytes that have PRGs or other cleanup criteria that are less than 
background. For example, the PRGs for beryllium and arsenic are 0.149 mg/kg and 
0.356 mg/kg respectively. Arsenic and beryllium are naturally occurring elements found 
throughout HAA. The PRG for beryllium exceeds both the inland (1.32 mg/kg) and 
wetland (2.41 mg/kg) upper limit concentrations. The upper limit concentrations for 
arsenic based on inland and wetland samples are 12.98 mg/kg and 15.59 mg/kg 
respectively which are also considerably higher than the PRG. The background levels for 
arsenic and beryllium at HAA are consistent with mean concentrations found in soils in 
the western United States. Cleanup levels for elements such as these are based on 
estimated background concentrations (upper limits) rather than on PRGs. 

The cleanup goals for metals in groundwater MCLs and ARARs are discussed in 
Section 2.1.2. 

Lead Cleanup Level 
The Corps of Engineers conducted a leachate study using sediments from the drainage 

ditch at the Aircraft Maintenance and from the tidal wetlands at the Pump Station. The 
results of this study indicate that the mobility of lead and other key metals (excluding 
nickel) appear low. 

The California EPA - Department of Toxic Substances Control (DTSC) has developed 
a methodology which predicts lead blood levels in adults and children following 
exposure to inorganic lead by different pathways (DTSC 1992). DTSC assumes that no 
adverse health effects are observed provided blood levels do not exceed 10 ug/dL in 
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Table 2.5a 
Summary of Background Metal Concentrations 

Inland Soils 

Inland Soil Samples 
10 Samples 
95% Upper Tolerance Limit (K = 2 £.911) 

Analyte Average Standard Deviation Upper Tolerance Limit 

concentrations in mg/kg 

Aluminum 42,500 8,813 68,154 

Ar seme 5.99 2.40 12.98 

Barium 7833 24.05 14833 

Beryllium 0.48 029 132 

Boron 19.84 1128 52.67 

Calcium 3,959 554 5,572 

Chromium 107.55 2338 176.19 

Cobalt 15.14 2.59 22.69 

Copper 3734 8.26 6138 

Iron 52,420 9,946 81,373 

Lead 17.02 8.80 42.64 

Magnesium 12372 2313 19,104 

Manganese 449 192 1,008 

Mercury 0.07 0.09 033 

Nickel 80.79 13.96 121.42 

Potassium 4,829 1,023 7,807 

Sodium 957 583 2,655 

Vanadium 8437 18.08 137.01 

Zinc 90.41 10.07 119.73 

Notes: 
See Appendix B. 
Remediation goal is based on background level when background upper tolerance limit 

exceeded the PRG value provided in Table 2.4. 
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Table 2.5b 
Summary of Background Metal Concentrations 

Wetland Soils 

Wetland Soil Samples 
10 Samples 
95% Upper Tolerance Limit (K = A »gin 

Analyte Average Standard Deviation Upper Tolerance Limit 

concentrations in mg/kg 

Aluminum 65,510 13,316 104,272.88 

Arsenic 9.71 225 16.26 

Barium 145.70 55.56 307.44 

Beryllium 0.89 038 237 

Boron 57.87 16.14 104.85 

Calcium 4,898 683 6,886.21 

Chromium 144.00 19.04 199.43 

Cobalt 21.06 337 30.87 

Copper 72.86 8.75 9833 

Iron 59,810 6,722 79,377.74 

Lead 37.77 8.26 61.81 

Magnesium 18,040 1,769 23,18936 

Manganese 568 331 1,531.04 

Mercury 0.45 0.10 0.74 

Nickel 118.10 1133 151.08 

Potassium 8,341 2322 15,10034 

Selenium 0.35 038 1.46 

Sodium 16,110 1,801 21352.71 

Vanadium 120.99 22.44 18631 

Zinc 154.60 17.74 206.24 

Notes: 
See Appendix B. 
Remediation goal is based on background level when background upper tolerance limit 

exceeded the PRG value provided in Table 2.4.   
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children and fetuses, and 30 ug/dL in adults. These concentrations were used to back- 
calculate the maximum acceptable concentration of lead permissible in the soil and in the 
groundwater (see Appendix G). For soil a concentration of 535 mg/kg would result in a 
lead blood level of 10 mg/dL. Likewise, the maximum acceptable lead concentration in 
water is 710 mg/1. These cleanup goals have been applied to sites when considering the 
Development Option. 

Baseline Risk Assessments 

PRGs described above are chemical-specific goals; therefore site-specific exposure 
assumptions and future land use options can modify risk-based PRGs. To determine if 
contaminants of concern have to be added or dropped from the list, each contaminant's 
influence on total site risk was evaluated for each site with total risk (as calculated from 
the baseline risk assessment) greater than lxlO-4. No contaminants of concern were 
added or dropped from the list, nor was it necessary to modify PRG values as a result of 
the comparison with the baseline risk assessment. 

Sediment Screening Criteria 

The SFRWQCB has developed proposed guidelines for disposal of sediments 
(SFRWQCB 1992b). Sediment disposal methods include: 

1) Class I landfill; 

2) Class H landfill; 

3) Class m landfill; 

4) wetlands creation where the sediment is not covered with clean fill; and, 

5) applying clean fill as cover or top on sediments. 

Table 2.6 summarizes the sediment disposal criteria and contaminants exceeding the 
criteria. Of the five sediment criteria, the most conservative is the wetlands creation 
assuming the sediment/soil does not require a protective cover (Method 4). The wetland 
cover criterion is used as remediation goal for screening contaminant concentrations for 
soils and sediments that will be inundated by water in the wetland option for future base 
use. The same criteria was also used to screen sediments (that are presently inundated by 
water) for the sale/Development Option. Table 2.6 includes the analytes listed in the 
SFRWQCB sediment screening criteria plus other analytes identified in the 
environmental risk assessment. Average contaminant concentration at each site were 
compared with the screening criteria. 

The WET procedures conducted by the Army Corps of Engineers using sediments at 
HAA indicate that the mobility of key metals other than nickel appear to be low. The 
SFRWQCB has established additional criteria for nickel levels in soil/sediment assuming 
the wetland option is pursued. The screening level is set at 90 mg/kg above which three 
feet of cover material is needed. Nickel concentrations above 140 mg/kg require 
remediation. 
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Total Petroleum Hydrocarbon Remediation Goal 

There is no specific ARAR-based or risk-based remediation goal for TPHs. The 
Leaking Underground Fuel Tank (LUFT) Field Manual (SWRCB, 1989) provides a TPH 
cleanup range from 10 mg/Kg to 1,000 mg/Kg, depending principally on the components 
of TPH (i.e., jet fuel, diesel, etc.), the vertical distance from the contamination in the soil 
to groundwater, and the physical characteristics of the soil. The non-degradation policy 
of the SWRCB Resolution 92-49 directs the SFRWQCB to require cleanup and 
abatement in a manner that promotes attainment of background water quality or the 
highest water quality that is reasonable if background level of water quality can not be 
achieved. The SFRWQCB has indicated that the soil cleanup level at HAA will be 10 
mg/Kg for the Land Sale/Development Option (B. Smith 1992). The cleanup level at 
HAA for the wetland option is 100 mg/Kg. 

The 10 mg/kg TPH soil cleanup criteria is used for the Development Option for all the 
HAA sites with the exception of the POL Area. A TPH cleanup goal of 100 mg/kg is 
proposed for the POL Area because much the TPH contamination at the POL Area is 
found in rocks (approximately 75 percent of total volume). Contaminants trapped in rock 
fractures are relatively immobile and extremely difficult to remediate to a TPH 
concentration of 10 mg/kg. This is supported by recent remediation of TPH 
contaminated soils at the POL Area conducted by Environmental Health Research and 
Testing Inc. (EHRT) and International Technologies Corporation (IT) using chemical 
oxidation. Analysis of remediated soils showed residual TPH to be well above 10 mg/kg 
(IT 1991). Furthermore, a 100 mg/kg TPH cleanup criteria is also supported by the 
California LUFT Manual for the site conditions at the POL Area. Finally, the TPH 
contaminants are of heavy fractions close to diesel fuel as corroborated by sampling 
results that show no BTEX detected in the soil. 

For the Wetland Option, a 100 mg/kg TPH cleanup goal is used for the HAA sites. 
Soil or sediment containing TPH between 10 mg/kg and 100 mg/kg would be covered 
with 3 feet of fill creating a non-engineered cap. This cleanup goal (100 mg/kg) is 
derived from sediment characterization data compiled from dredged material disposal 
documentation (Public Notices) for the northern San Francisco Bay provided by the U.S. 
San Francisco District Army Corps of Engineers. The public notices indicate that typical 
recoverable TPH concentration in sediment ranged from 3 to 46 mg/kg, with some 
isolated cases showing TPH as high as 250 mg/kg TPH. Based on this information, a 100 
mg/kg TPH cleanup goal for the wetland option would be sufficient to bring the average 
TPH concentration in soils to less than 40 mg/kg. The average TPH concentration was 
estimated based on the assumption that if soils at HAA were remediated to 100 mg/kg, 
TPH and the HAA base is inundated with water, the average TPH concentration is the 
sum of all TPH analytical results from Appendix A (substitute 100 mg/kg for 
concentrations above 100 mg/kg and CRL value for non-detects) divided by the total 
number of soil samples. This estimate is extremely conservative because soil samples 
were collected only in areas of suspected contamination. 
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The cleanup goal for TPH in groundwater has been set at 50 mg/L. However, the 
detection limit in the El was 100 ug/L. A lower detection limit will be used in 
monitoring sites. 

VOCs and SVOCs 

Generic soil cleanup goals for total volatile organic compounds (VOCs) and total 
semi-volatile organic compounds (SVOCs) are identified in the SFRWQCB's Proposed 
Groundwater Amendment To The Water Quality Control Plan, for the San Francisco Bay 
Region (SFRWQCB 1993). Several SFRWQCB Orders, adopted primarily for 
Superfund sites, include cleanup standards of 1 mg/kg for total volatile organic 
compounds (VOCs) and 10 mg/kg total semi-volatile organic compounds (SVOCs), as 
identified by EPA Methods 8240 and 8270, respectively. This generic cleanup standard 
is based on the modeling results at a Superfund site in the region, the existence of similar 
standards in New Jersey and the professional judgment of the SFRWQCB staff 
(SFRWQCB 1993). These generic cleanup goals for total VOCs and SVOCs are not 
used for HAA because: 

• These generic cleanup goals are in proposal stage (in public hearing phase during 
development of the AA) 

• Generic total VOCs   and SVOCs cleanup goals were not identified as potential 
cleanup goals during meeting with SFRWQCB 

• And HAA is already utilizing risk-based and ARAR-based PRGs for individual 
chemicals 

The cleanup goal for groundwater includes MCLs and ARAR, discussed in Section 
2.1.2. 

PCBs in Oil-filled Devices 

Transformers or other devices containing PCBs can continue to remain in service. 
However, once removed from service, disposal must be conducted in accordance with 
TSLA regulations 40 CFR 761 Subpart D. With few exceptions, PCB at concentrations 
of 50 ppm or greater must be treated in an incinerator that complies with 40 CFR 761.70. 
If the appliance or oil containing 50 ppm or greater PCB is stored prior to disposal, the 
storage facility must comply with 40 CFR 761.65. The applicance or container of PCB 
can be stored for up to one year from the date it was first put into storage. The area must 
be inspected for leaks every 30 days if stored inside, and weekly if stored outside. 

2.2 GENERAL RESPONSE ACTION 

The baseline public health and environmental risk assessments conducted as part of 
the El examined exposure pathways, maximum contaminant concentrations (in the 
absence of remedial action), and resultant risks. A brief summary of the risk assessments 
is provided in Section 1.2.5. Under worst-case scenarios, risk to public health and 
environment was not at a level to require immediate response action. To meet the 
objectives above, long-term general response actions were developed to address the areas 
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of concern for soils and groundwater.  Remedial technologies in five general response 
actions categories to be evaluated in this report include: 

• Containment 

• In-situ treatment 

• Extraction or excavation 

• Treatment 

• Disposal 

Remedial actions which are permanent, reduce contaminant mobility, toxicity, or 
volume and employ on-site treatment area preferred. The recommended remedial actions 
will combine these criteria to achieve the primary objectives in a cost-effective manner. 

The types of contaminants exceeding PRGs or other cleanup goals for soil sediment or 
groundwater at each site are presented in Table 2.7. 

Soils 

As shown in Table 2.7, contaminants that exceeded PRG or other cleanup levels in 
soils assuming the Development Option include: TPH, DDD, benzo[a]pyrene, beta- 
benzenehexachloride, PCBs, beryllium, lead and arsenic. 

Based on these remediation goals, the estimated volume of soils to be remediated at 
each site for the Development Option is presented in Table 2.8a. The total volume of 
contaminated soil and rock which exceeded a cleanup criteria is 250,000 cubic yards. Of 
the 250,000 cubic yards, approximately 15,000 cubic yards, or 6 percent, represent rock, 
which exceeded the cleanup goal. 

Table 2.8a also lists sediments that exceed the sediment screening criteria and requires 
remediation. This sediment volume is included in the total for soils because they will 
require remediation for either the Wetland or the Development Option. Approximately 
24,450 cubic yards of sediment require remediation and 36,660 cubic yards of cover 
material on the sediments is needed. The Aircraft Maintenance Area contains beryllium 
throughout the site that exceeds the PRG (0.149 mg/kg) and the background 
concentration of the native Bay Mud (1.32 mg/kg). One alternative is to cover the areas 
not already capped by concrete or asphalt. The volume of cover material at the Aircraft 
Maintenance Area is 68,600 cubic yards. 

Sediments 

Table 2.6 shows the contaminants that exceeded sediment cleanup goals and Table 
2.8b shows the estimated volumes. Sediment cleanup goals and the SFRWQCB's nickel 
screening level were exceeded primarily at two sites: the Pump Station and the Aircraft 
Maintenance and Storage Area. The Pump Station sou and sediments have been assigned 
to Operable Unit 2. Additional investigations will be conducted to further characterize 
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TABLE 2.7 

SUMMARY OF CONTAMINANTS EXCEEDING PRGs 
OR OTHER CLEANUP GOALS 
HAMILTON ARMY AIRFIELD 

Media 

rVmtaminanK Delected 

Site Exceeded PRG ^ 
or Other Cleanup Goals 

Did Not exceed PRG ^ 
or Other Cleanup Goals 

Sitel POL Area Soil TPH VOCs, SVOCs, lead 

Groundwater TPH, benzene                 other VOCs, SVOCs, lead 
bis(2-ethylhexyl) phthalate 

Site 2 Burn Pit 

• Beneath Pad Soil TPH VOCs, SVOCs, lead 

• Perimeter of Pad Soil TPH toluene, SVOCs, lead 

Groundwater TPH VOCs, lead 

Site 3 Revetment 

• Revetment Pads Soil TPH SVOCs, lead 

• Engine Test Pad Soil TPH toluene, SVOCs, lead 

Groundwater Manganese metals, cyanide 

Site 4 Pump Station 

• AST Site Soil TPH, benzo[a]pyrene,       VOCs, other SVOCs, 
beta-benzenehexachloride 
lead 

• Stockpile Soil TPH VOCs, SVOCs, lead 

• Sediments Sediments TPH, DDD, beryllium, 
lead 

other SVOCs, other metals 

Groundwater Manganese VOCs, metals, cyanide 

Site 5 Former Sewage 
Treatment Plant 

Soil TPH.PCB toluene, SVOCs, metals 
cyanide, other pesticides 

Sediment None metals, cyanide 

Groundwater Benzene, antimony 
chloride, 1,4 Dichloro- 
benzene phenol 

other VOCs, SVOCs, 
metals 
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TABLE 2.7 (continued) 

Site Media 

 Contaminants Detected  
Exceeded PRG *-2 Did Not exceed PRG'-2 

or Other Cleanup Goals    or Other Cleanup Goals 

Site 6 East Levee Landfill Soil 

Groundwater 

None 

Chloride, Manganese 

Site 7 Aircraft Maintenance     Soil 
and Storage Area 

SVOCs, metals 

VOCs, SVOCs, metals, 
cyanide 

VOCs, SVOCs, other, 
metals, cyanide3 

Sediment 

Groundwater 

Soil 

Soil 

TPH, arsenic, 
beryllium 

TPH, benzofa] pyrene,     other VOCs, other SVOCs 
lead, beryllium, other metals 
arsenic 

Benzene, beryllium, VOCs, SVOCs, metals, 
chromium, manganese 

TPH 

None lead 

NA NA 

Site 8 Fuel Lines 

Site 9 Building 442 

Site 10 Transformers and 
Other Filled Items   

NA = Not Applicable 

Notes: 
1 PRG - Preliminary Remediation Goals or other cleanup goals for contaminants in soils or sediments are 

as follows: . 
TPH - 10 mg/kg (SFRWQCB cleanup criteria; Development Option) 
Lead - 535 mg/kg (calculated cleanup goal using DTSC Guidance) 
Beta Benzenehexachloride > PRG (0.356 mg/kg) 
Benzo[A]pyrene > PRG (0.111 mg/kg) 
DDD - PRG (2.67 mg/kg) 
PCB-PRG (0.0831 mg/kg) ,.,.,,*-*      n, ^ 
As - PRG 0.356 mg/kg and background levels (inland soil 12.98 mg/kg, wetland soil 16.26 mg/kg) 
Be - PRG (0.149 mg/kg) and background (inland soil 1.32 mg/kg; wetland soil 2.57 mg/kg) 

2 PRG - Preliminary Remediation Goals for contaminants in surface water and groundwater are detailed in 

Table 2.9:    ' 
TPH-100mg/l(CRL) 
Benzene - 0.001 mg/1 (CalEPA MCL) 

3 PRGs are identified for specific chemicals, therefore "Tentatively Identified Compounds" TICs are not 
included in this table. 
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Table 2.8a 
Estimated Soil Volumes with TPH > 10 mg/kg and 

Hamilton Army Airfield - Development 
Other Contaminants*** 
Option 

PPlitaW:3l:lfl Subarea Description 
Dimensions W3:P? WmxVtitittxW :M 

a     d Wfß Ü$i§&fl r,    t. »mm :i:*yd3>\l 
POL Area A (soil) (TPH > 100 mg/kg ) 

Area A (rock) (TPH > 100 mg/kg ) 
Area B (rock) (TPH > 100 mg/kg ) 
Area Cfrock) (TPH > 100 mz/ke) 

7 
13 
20 
20 

100 
100 
40 

200 
200 
160 

20 

140,000 
260,000 
128,000 
25.130 

Total volume for area 553.130 20,490 
Burn Pit Contaminated soil beneath pad to g.w. depth 

Annular ring around burn^it 
8 

11 
60 
60   75 

90,480 
69.980 

Total volume for area 160.460 5.940 
Revetment 
Area 

Pad 17 Annular ring 
Pad 26 rectangle 
Pad 27 
Unpaved turnouts 9,11,12,23,29 
Annular ring around other revetment pads 
Eneine Test Pad. annular half-rinc 

10 
2 
4 

5     4 
17     4 

0.5     4 

90 

140 

190 

190 

50 150 

70 

50   70 
100 110 

628320 
34,200 
61,580 

532,000 
512,710 

13,190 
Total volume for area 1.782.000 66.000 

Pump Station AST-5 
AST-6 (TPH, SVOCs) 
AST-7 (TPH, metals) 

2 
2 
2 

40 
30 
50 

60 
80 
80 

4,800 
4,800 
8.000 

180 
180 
300 

Soil stockpile adj. Bldg. 41 
USTs and piping NW Bid«. 41 

2 
10 30       50 

25 3,930 
15.000 

150 
560 

Sediments (TPH, metals, SVOCs) 
'CwermaiiemiÖd^^ 

2 200 
3 200 

1,500 
1.SQ0 

600,000 
900.000 

22,220 
33330 

Total volume for area 636.530 23.580 
Former Sewage 
Treatment Plant 

Drying beds (TPH, PCBs, pesticides, mercury) 
;CeveffflatejTsiftn 

2 
mmm 

90 180 
-ßmmm 

32,400 
32.400 

1,200 
1.200: 

Total volume for area 32.400 1.200 
EL Land Oil Tidal wetland 2 150 450 135.000 5.000 

Total volume for area 135,000 5.000 
Aircraft 
Maintenance 
Area 

Soil - Storage Area 2 (TPH, metals) 
Soil - Storage Area 4: (TPH, metals) 

East of Bldg 87 
West of Bide 87 

5 

5 
5 

50 

15 

200 

30 
4 

50,000 

2,250 
250 

1,850 

80 
10 

Soil - Storage Area 3 (arsenic, beryllium) 
Other contaminated soil(beryllium) 
Cover matenal S<jum oFBldj? €6 (d) 

5 8 
site remajnder 

1,010 
3,990,180 
1.85Z300 

40 
147,780 
68.600: 

Sediment - drainage system sumps (TPH, SVOCs, metals) 
Sediment - Drainage Channel (TPH, metals) 
Cover mattriai dramapcbsaael (6) 

16     2 
2 

3 
10 
10 

3 
3,000 
3,000 

290 
60,000 
90.000 

10 
2,220 
'3330 

Total volume for area 4.101,720 151.920 
Fuel Lines 6" fuel line 

JP-4 fuel line 
4 
4 

5 
5 

1,800 
2.500 

36,000 
50.000 

Total volume for area 86.000 3.190 
TOTAL SOIL 7,074,110 262,000 
TOTAL ROCK 413.130 15300 
TOTAL SOIL AND ROCK 7.487,240 277310 
TOTAL COVER MATERIAL 1874.700 106,470 

Notes: 
(a) subarea volumes contaminated with TPH > 10 mg/kg unless otherwise noted 
(b) n=number of locations; d=depth; Wj/w2=widths of area; 1= length of area; r} = inner radius; r2 = outer radius 

(all dimensions given in feet) 
(c) volumes listed in yd3 only for area totals unless other contaminants were found 
(d) cover material consists of material that meets SF RWQCB criteria OS/MM 



Are« 
POL 

Burn Pit 

Revetment 
Area 

Pump Sutioa 

Former Sewage 
Treatment Plant 
EL Landfill 

Aircraft 
Maintenance 
Area 

Fuel Lines 

Table 2.8b 
Estimated Soil Volumes with TPH and Other Contaminants^ 
 Hamilton Army Airfield - Wetland Option 

Sabarea Description 
Area A (soil) (TPH > 100 mg/kg ) 
Area A (rock) (TPH > 100 mg/kg ) 
Area B (rock) (TPH > 100 mg/kg ) 
Area C (Rockl (TPH > 100 mg/kg> 
Total eicavation volnme for area 
Contaminated soil beneath pad to g.w. depth 
Area near BP-SS-5  
Cover Material fei 
Total eicavation volume for area 
Annular ring around Pad 17 
Cover Material (t) 
Annular ring around Pad 20 
Cover Material (el 
Pad 26 rectangle 
Cover Material (e) 
Pad 27 
Cover Material fel 
Unpaved turnouts 9,11,12,23, 29 
Cover Material (e)   ;; 
Cover Material over other revetment pads (e) 
Engine Test Pad, annular quarter-ring 
Cover Material for engine test pad (£)_ 

D.25 

Total excavation volume for Revetment area 
Total volume of Cover Material for Revetment Area 
AST-5 
Cover Material (e) 
AST-6(TPH,PAHs) 
Cover Material (el 
AST-7 (TPH, Zinc) 
Cover Material (el 
Soil stockpile adj. Bldg. 41 
USTs and piping NW Bldg. 41 
Cover Material (t) 
Sediments (TPH, PAHs, pesticides, metals) 
Cover Material (d.el 
Total eicavation volume for Pump Station 
Drying beds (TPH, PCBs, pesticides, metals) 
Cover Material (d.et 
Tidal Wetland 
Tidal wetland cover material (el 
Soil - Storage Area 2 (TPH, metals) 
Soil - Storage Area 4: East of Bldg 87 (TPH, metals) 
Cover Material (d) 
Sediment - drainage system sumps (TPH, SVOCs, metals) 
Sediment - Drainage Channel (TPH, Be) 
Cover Material (d.e't 
Total eicavation volume for area 
6" fuel line (TPH and lead) 
6" and JP-4 fuel lines com material (e) 

Dimensions (b) 
I 

7 
13 
20 

_2£L 

100 
100 
40 

200 
200 
160 

_2£L 

8 
3 

1] 

60 
10 

_25_ 

10 50 
150 

100 

4 
;:*:3:i 

50 70 

50 
;90.: 

150 
190 

50 

4 

!':-3"-" 

50 
70 

5 
::/:5" 
16 

100 
140 

150 
190 

90 
100 110 

I2Q 

30 
40 

50 
60 

30 

30 

70 
80 

40 
50 

70 
80 

2 
10 

: 3": 

30 
30 

50 
50 

25 

25 
200 1,500 

1.500 

90 
90 

180 
180 20 

20 
150 450 

50 70 

16 3 
10 

J0_ 

3 
3,000 
3.000 

1,800 
3,300 

-ÜÜL 
140,000 
260,000 
128,000 
25.133 

553J33 
90,478 

942 
33,014 
91,420 

235,619 
212,058 

30,159 
76,341 
30,708 
5L300 
31,416 
46,181 

300,000 
399,000 

1,221,451 
6,597 

79.639 
634,500 

2.O85.970 
3,000 
7,200 
4,200 
7,200 
5,600 

12,000 
3,927 

15,000 
10,390 

600,000 
900.000 
631,727 

32,400 
52.370 
7,540 

202.500 
17,500 

236 
1.851300 

288 
60,000 
90.000 
78,024 
18,000 
49,500 

AREA TOTAL (deluding cover and POL area) 1.493,611 

COVER TOTAL 5.285,655 

Volnme 
_mü 
140,000 
260,000 
128,000 
25.130 

553.130 
90,480 

940 
53.010 
91.420 

235,620 
212,060 

30,160 
76,340 
30,710 
51300 
31,420 
46,180 

300,000 
399.000 

1021,450 
6,600 

79.640 
634,500 

2.085.970 
3,000 
7,200 
4,200 
7,200 
5,600 

12,000 
3,930 

15,000 
10390 

600,000 
900.000 
631.730 

32,400 
52.370 

7,540 
202,500 

17,500 
240 

1,852300 
290 

60,000 
90.000 
78.020 
18,000 
49.500 

1,493,610 
5,285,650 

JS. 

20,490 

1.960 
3.390 

23,500 
77.260 

110 
:270 
160 
270 

700 

ISso- 
22,220 
33.330_ 
23.400 

1,200 
Jj940. 

280 
7.500 

660 
:68,600 

10 
2,220 
3330 
2.890 

670 
1,830 

55,320 
195,760 

Notes: 
(a) Estimated soil excavation and cover volumes for areas where 

TPH > 100 mg/kg and/or where contaminants are identified by ihe ecological risk or sediments screening criteria 
(b) n=number of locations; d=depth; w/w2=widths of area; l-length of area; r,«inner radius; r2-outer radius; 

(all dimensions given in feet) 
(c) volumes listed in yd' only for area totals unless other contaminants were found 
(d) Cover material applied where contaminant above sediment screening criteria or other criteria 
(el Cover material applied to areas where TPH is above 10 mg/kg. 
| ;.--   j; _ shaded areas signify cover material figures; unshaded areas reflect excavation figures. # 



the site. The contaminated sediments found in the Aircraft Maintenance and Storage 
Area were located within the concrete-lined storm drain system. The sediments in the 
concrete vaults are included in Operable Unit 1. However, the sediments in the drainage 
channel are part of Operable Unit 2 and an additional investigation will be conducted. 

Soils will be inundated, if the Wetland Option is selected. Soils that exceed the 
sediment screening criteria, include East Levee Landfill (OU1), Fuel Lines (OU1 and 
OU2), Pump Station (OU2), and FSTP (OU1). Two soil samples at Aircraft Maintenance 
(OU1) exceed the SFRWQCB's nickel screening value of 90 mg/kg and require cover 
material be applied. Soil at the Burn Pit (OU1) and at the Revetment Area (OU1) exceed 
100 mg/kg TPH. 

Sediment samples are shallow samples. In order to estimate the volume of sediment 
(soil and sediment if Wetland Option) that exceeded the sediment screening criteria (with 
cover), it is assumed that the top 2 feet of sediment contaminated at levels that exceed the 
with-cover criteria would be excavated and treated. A total of 3 feet of cover material 
would be applied. The treated sediment could make up part of the sediment cover. 

For the Wetland Option, the estimated volume of contaminated soils and sediments 
exceeding cleanup goals for each site is presented in Table 2.8b. The total volume of soil 
which exceeded a cleanup criterion is 55,000 cubic yards. Approximately 107,200 cubic 
yards of cover material are needed on areas containing non-TPH contaminants. 
Approximately 88,550 cubic yards of material will be applied to areas where TPH 
exceeds 10 mg/kg and which complies with sediment screening criteria and the 
SFRWQCB's screening criteria for nickel. 

Groundwater 
Table 2.9 shows contaminants that exceeded Federal or California MCLs. 

Groundwater from the POL Area, Former Sewage Treatment Plant and Aircraft 
Maintenance Area exceeded MCLs for benzene and other organics. TPH concentration 
in groundwater at the POL Area and the Burn Pit also exceeded the certified reporting 
limit for TPH of 100 ug/L. The Former Sewage Treatment Plant and the Aircraft 
Maintenance Area also has metals exceeding MCLs. 

2.3 IDENTIFICATION OF TECHNOLOGIES 

General response actions identified for soil and groundwater remediation at HAA 
include containment, in-situ treatment, extraction or „xcavation, treatment, and disposal. 
Possible technologies for remediation for the five general remedial action categories are 
listed in Table 2.10. Section 2.4 provides a brief description of each technology and 
screens each technology for further evaluation. 

2.4 SCREENING OF REMEDIAL TECHNOLOGIES 

The purpose of this section is to screen potentially applicable technologies and process 
options and to eliminate those that are not appropriate to site-specific problems. This 
screening step assesses each technology based on two general screening criteria: waste- 
limiting and site-limiting characteristics. Waste-limiting characteristics consider 
effectiveness of technologies on contaminant types and physical and chemical properties 
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TABLE 2.9 

GROUNDWATER AND SURFACE WATER CONTAMINANTS 
EXCEEDING POTENTIAL ARARS 

Hamilton Army Airfield 

Max Cone Federal MCL CAMCL CRL0) 

Site/Analyte ug/L Hg/L ug/L Jig/L 

POL 

Benzene 9.69 5 1 

Bis (2-ethylhexyl)-phthalate 29.3 6 4 

TPH 14,000 100 

BURN PIT 

TPH 140 100 

REVETMENT 

Manganese 1,050 50(4) 

PUMP STATION (Groundwater) 

Manganese 4,360 50W 

PUMP STATION (Surface Water) 

Manganese 2,130 50(4) 

Chloride 13,000,000 250,000(4> 

FSTP 

Antimony 101 6 — 

Benzene 1.24 5 1 

Chloride 18,000,000 - 250,000(4> 

1,4-Dichlorobenzene 15 75 5 

Phenol 232 5(D 

EAST LEVEE LANDFILL 

Manganese 20,000,000 50W 

Chloride 6,620 250,000(4) 

AIRCRAFT MAINTENANCE 

Benzene 1.16 5 1 

Beryllium 20 4 - 

Chromium 52.4 100 50(2) 

(') California Action Limit 
(2) Assumes Cr VI 
(3) CRL is the certified reporting limit. 
<4) Secondary MCL 

2-34 

62-13.R0 5/9/94 



TABLE 2.10 

GENERAL RESPONSE ACTIONS AND 
ASSOCIATED REMEDIAL TECHNOLOGD2S 

HAMILTON ARMY AIRFffiLD 

General Response Actions Remedial Technologies 

SOILS 

Containment 

In-Situ Treatment 

Excavation 

Direct Treatment 

Disposal 

GROTINDWATER 

Containment 

Capping 
Solidification/Stabilization 
Vitrification 

Soil Vapor Extraction 
Bioremediation 
Bioventing 
Precipitation 
Soil Flushing 
Oxidation/Reduction 

Excavation 
Temporary Storage 
Waste Piles 

Thermal Destruction 
Solidification/Stabilization 
Biological Treatment 
Low Temperature Thermal Desorption 
Chemical Oxidation 
Soil Washing 

Landfill (off-site) 
On-site Disposal 

Subsurface Drains 
Subsurface Barriers 
Grading 
Capping 
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TABLE 2.10 (continued) 

General Response Actions Remedial Technologies 

In-situ Treatment 

Extraction 

Direct Treatment 

Disposal/Discharge 

Hydrolysis 
Polymerization 
Chemical Dechlorination 
Permeable Treatment Beds 
Biostimulation 
Air Sparging 

Groundwater Pumping 

Off-site Treatment 
Flocculation/Precipitation 
Sedimentation 
Filtration 
Air Stripping 
Steam Stripping 
Steam Distillation 
Activated Carbon Adsorption 
Biological Treatment 
Ion Exchange and Reverse Osmosis 
Ultraviolet (UV)/Oxidation 
Liquid/Liquid Extraction 
Dissolved Air Flotation 
Oil/Water Separation 
Hydrolysis 
Chemical Dechlorination 
Oxidation/Reduction 
Aerated Lagoons 
Stabilization Ponds 

Surface Water Discharge 
Alluvial Groundwater Recharge 
Surface Impoundment 
Deep Well Injection 
POTW Discharge 
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of compounds. Site-limiting characteristics consider site specific features such as 
topography, buildings, underground utilities, available space and proximity to sensitive 
operations on the implementability of technologies. During this screening step, process 
options and entire technology types are eliminated from further consideration if they 
cannot be physically or technically implemented. Retained technologies are then 
combined to form remedial action alternatives as discussed Section 3 of this report. 

2.4.1 Soil Remedial Technologies 

The candidate technologies which may be used to remediate soils at HAA are listed in 
Table 2.11. Retained technologies are identified for later inclusion in remedial 
alternatives. Rejected technologies are identified and reasons are given for rejection. 
This section briefly describes the applicable technologies and relates important 
contaminant site characteristics that may influence implementation of a technology. 

2.4.1.1 Retained Technologies 

Containment: Capping. Capping involves the placement of a low permeability 
barrier over the top of contaminated materials to prevent contact by possible receptors 
including humans and wildlife. Capping is also used to limit infiltration of precipitation 
through contaminated areas. This technology was retained since containment capping 
already exists for some areas of contamination, some areas of concern are relatively 
small, and capping could be used along with other technologies. 

A variation of the capping technology includes covering the contaminated area with 3 
feet of non-engineered fill. This variation was retained as a means of complying with the 
sediment screening criteria and a means to provide a substrate on which new plant life 
can take root. It is also considered for soils (in the Development Option) to prevent 
contact by potential receptors. However, cover material will not limit infiltration through 
contaminated areas. 

In-situ Treatment: Soil Flushing. This technology involves introducing water or an 
aqueous solution containing surfactants, acids, or bases into the soil and extracting the 
contaminants. The elutriate is then collected and pumped to the surface and treated. This 
technology is more suitable for permeable soils, but additional injection and extraction 
points could improve remediation time for less permeable soils. 

In-situ Treatment: Soil Vapor Extraction. Soil vapor extraction (SVE) involves 
drawing air through the contaminated soils in order to strip organics from the soil. The 
effectiveness of soil vapor extraction depends on contaminant volatility, contaminant 
partitioning from the soil, and the permeability of the subsurface. Vapor extraction has 
been used successfully for TPH contaminated sites. Technology is more suitable for 
permeable soils, but the use of more vapor extraction wells could improve remediation 
for less permeable soils. Works best on highly volatile compounds such as gasoline. 

In-situ Treatment: Thermally Enhanced Soil Venting. One emerging class of 
thermal treatment technologies with potential application at HAA is in-situ heating 
methods such as radio frequency heating and thermally enhanced soil vapor extraction. 
Radio frequency heating uses electromagnetic energy similar to a microwave to heat soils 
in excess of 200 degrees Celsius and to rapidly volatilize organic contamination. Steam 
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and hot air have also been injected into the soil to increase the rate of volatilization in silt 
and clay soils. This technology, known as thermally enhanced soil vapor extraction, 
could be used to reduce the treatment time for VOCs and SVOCs contaminated silt and 
clay soils which are encountered at HAA. 

In-situ Treatment: Bioremediation. Nutrients are injected into soil and air is drawn 
through area of contamination enhancing growth of native bacteria to degrade organic 
compounds. Since air flow is kept low, it may be amenable to the soils on site. 

In-situ Treatment: Bioventing. Bioventing involves drawing or blowing air through 
the vadose zone as a means of providing oxygen to the contaminants and enhancing 
bioremediation. Nutrients and/or microorganisms may be injected into subsurface if 
needed. Bioventing is only applicable if oxygen is the limiting factor to bioremediation 
and if the constituents of concern are amenable to biological degradation. The flow rate 
of air through the subsurface is substantially slower than that for soil vapor extraction and 
may be more applicable to tight soil structures found at HAA. Because the air flow is 
low, emissions treatment systems are smaller than those required for soil vapor extraction 
or in some cases may be eliminated entirely. 

Excavation: Excavation. Excavation was retained as a viable technology because it 
is appropriate at sites where a limited volume of contaminated soil would require 
removal. Once removed, the contaminated soils would either be treated or transported to 
an appropriate landfill site. 

Excavation: Temporary Storage. Temporary storage of soil was retained for 
possible use with other technologies which would permanently detoxify and/or dispose of 
the contaminants. It is an option that would need to be developed in conjunction with 
other options. If wastes were stored, a storage area would need to be designed to prevent 
migration of contaminants from the primary medium into surrounding uncontaminated 
areas. 

Direct Treatment: Thermal Destruction. Thermal destruction is used to treat 
organic contaminants associated with either excavated soils or solids. On-site thermal 
destruction was rejected as a treatment method due to the low volume of material 
possibly requiring treatment and the relatively high cost of mobilizing/demobilizing and 
operating a treatment unit on site. In addition, ash disposal would remain a problem. 
Off-site thermal destruction remains a possible option. 

Direct Treatment: Stabilization/Solidification. Soil stabilization/solidification is a 
treatment process that serves to reduce the hazardous nature of contaminated soils by 
converting the contaminants into their less soluble, mobile or toxic form. This 
technology has proven effective for heavy metal contamination. 

Stabilization is the conversion of hazardous constituents to a more chemically stable 
form. Solidification binds the hazardous waste constituents into a solid mass with low 
permeability that resists leaching. Typical solidification agents include asphalt-based, 
cement-based, silicate-based, thermoplastic-based, and organic polymer-based 
compounds.     Excavated  soils  can  be  treated  above  ground  with  chemicals  in 
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commercially available mixing equipment. The chemical and physical characteristics of 
the waste drive the selection and application of the stabilization/solidification compound. 

Direct Treatment: Biological Treatment Surface tilling and above ground 
bioventing are both effective means of introducing oxygen into the treatment cell in order 
to stimulate biodegradation. Nutrients and possible other microorganisms can be easily 
mixed with the soil if needed. Biological treatment is an effective, well-documented 
technology for treating TPH and other organics. 

Direct Treatment: Low Temperature Thermal Desorption. Several thermal 
treatment options are available for removing and/or destroying organic contaminants 
from soil. Low temperature systems process contaminated soils through a pug mill or 
rotary drum equipped with heat transfer surfaces. Residence times and temperature can 
be adjusted in these units to remove heavier diesel and fuel oil organics. Volatilized 
gases released from these units require special treatment prior to release to the 
atmosphere. The applicability of the low temperature thermal process is dependent upon 
the soil characteristics, the volume of soil to be treated, and the range of contaminants 
present. Soils with high moisture content may require pretreatment to avoid high energy 
requirements, and soils with a high clay or silt content such as those at HAA may require 
preshredding. This technology is particularly applicable for low permeability soils. 

Direct Treatment: Chemical Oxidation. Oxidizing agents such as hydrogen 
peroxide and ozone and catalysts are added to soil to degrade organic contaminants. 
Advantages include high level of treatment, and stimulation of biodegradation if ozone is 
used. A potential disadvantage is the ionization of metals to more mobile states and 
decrease of possible sorption sites. 

Direct Treatment: Soil Washing. Soil washing is a common chemical/physical 
treatment method for organic and heavy metal contaminated soils. Studies indicate a 
large percentage of soil contamination is usually associated with the smaller fines can be 
separated from the coarse material, the volume of contaminated soil requiring further 
treatment can be reduced. Washing fluids including water mixed with surfactants, 
extractants, acidic solutions, and alkaline solutions have been used to remove 
contaminants from the coarse soil fraction. Soil washing has been shown effective in the 
treatment of soils contaminated with phenols, heavy metals, TPH, and oily substances 
(EPA, Physical/Chemical Treatment of Hazardous Wastes 1990, CERI-90-16). 
Surfactants are the most promising washing solutions for organic contaminants, while 
acids are generally used for the treatment of metals. For clayey soils, process can 
generate a large volume of secondary wastewater and contaminated fines which must be 
treated. 

Disposal: Off-site Landfilling. Soil containing hazardous waste (as defined in 40 
CFR 261) at levels greater than land disposal limits must be treated prior to disposal in 
landfill. This would include soils contaminated with halogenated hydrocarbons. 
Treatment requirements and treatability variances are discussed in 40 CFR 261 through 
268. 
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Disposal: On-site Landfilling. This disposal option refers to disposing of soils 
contaminated with fuels or other non-RCRA constituents at designated areas on the base 
and not necessarily at the site where the soils were excavated. TPH contaminated soil is 
considered hazardous by the State of California. The concentration limits of the soil 
prior to disposal will be dependent on criteria set by the SFRWQCB, and possibly other 
state agencies as well as soil type, depth to groundwater and other characteristics of the 
disposal site. 

2.4.1.2 Rejected Soil Remedial Technologies 

In-situ Treatment: Precipitation. Precipitation methods are designed to render the 
contaminants insoluble and prevent further migration in the soil. Precipitation was 
rejected because it is still in the developmental stages and is not applicable to the types of 
contaminants present at HAA. 

In-situ Treatment: Oxidation/Reduction. These methods are similar to solvent 
flushing: the main difference being the reagents used to wash the soil. Oxidation utilizes 
ozone, hypochlorite, or hydrogen peroxide as its reagent; reduction utilizes water with 
lime or sodium hydroxide as its reagent. These technologies were rejected because the 
treatment of one contaminant may create another harmful contaminant from a compound 
that was previously innocuous. 

In-situ Treatment: Solidification/Stabilization. Solidification/stabilization is 
injected into the soil to form macromolecules. Uniform mixing is difficult to achieve; 
therefore, technology is more amenable to sludges, which is not a problem at HAA. 

In-situ Treatment: Vitrification. In-situ vitrification is a thermal process which 
converts contaminated soils into chemically inert and stable glass-like materials. The 
process uses electrodes inserted into the soils (clayey soil containing silicate is ideal) to 
pass a current which generates temperatures upwards of 3600° C. Soil materials melt at 
approximately 2000° to 2500° C causing metallic materials to fuse or vaporize and 
organic compounds to pyrolyze into the glass matrix. A cap is used to capture offgas 
during the operation. After cooling, the stable material is left in place. This technology 
is in pilot scale, but its operating cost is expected to be very high for soils with high 
moisture content; most of the soils at HAA have high moisture content. 

Excavation: Waste Piles. Waste piles are not a long-term or permanent solution and 
do not, therefore, follow the guidelines in SARA. 

2.4.2 Groundwater Remedial Technologies 
The candidate technologies which may remediate groundwater at HAA are listed in 

Table 2.12. Retained technologies are identified for later inclusion in remedial 
alternatives. Rejected technologies are identified and reasons are given for rejection. 
This section briefly describes the applicable technologies and relates important 
contaminant and site characteristics that may influence implementation of a technology. 
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2.4.2.1 Retained Groundwater Remedial Technologies 

Containment: Subsurface Drains. Subsurface drains and barriers may be effective 
in controlling the flow of groundwater in specific areas of the site. The drains would 
collect groundwater before it entered a contaminated area, preventing the contamination 
of clean water, as well as inhibiting the migration of contaminants from the source area. 
Additionally, for shallow groundwater and soils with low hydraulic conductivity, the use 
of drains and barriers is effective in preventing further migration of previously- 
contaminated groundwater. 

Containment: Capping. Capping is used to limit the migration of contaminants 
from soil to groundwater due to infiltration of precipitation. Capping was previously 
discussed and retained as appropriate to HAA as a soils remedial technology. 

In-situ Treatment: Biostimulation. Nutrients and a source of oxygen are injected 
into the subsurface to stimulate the indigenous bacteria to metabolize the contaminants 
present in the groundwater. 

In-situ Treatment: Air Sparging. Air sparging introduces air into the groundwater to 
facilitate removal of volatile contaminants from the groundwater by transferring the 
contaminants into the vadose zone where they can be removed by in-situ vapor extraction 
technologies. This mobilization accelerated remediation of groundwater increases the 
possibility of spreading the contamination and therefore air sparging is retained, but it 
should be used in conjunction with plume control such as groundwater extraction and 
with soil venting. This technology also provides air to enhance bioreclamation of both 
groundwater and soils. 

Extraction: Pumping. The soil formations which overlie the HAA site consist 
primarily of silty clay and exhibit a low permeability. These conditions are not ideal for 
the use of pumping to remove contaminated groundwater. However, extraction of 
groundwater is an applicable technology in conjunction with subsurface drains at HAA 
and could be used with direct treatment for contaminant removal. 

Direct Treatment: Flocculation/Precipitation. This technology is used for removal 
of suspended inorganic contaminants which are present in HAA groundwater. It is 
retained as a pretreatment step to treatment of inorganic contaminants. 

Direct Treatment: Filtration. Filtration is a pretreatment step to many processes to 
remove solids. Filtration often follows precipitation to remove inorganic contaminants. 

Direct Treatment: Air Stripping. Direct treatment by air stripping is an effective 
and well-established technology for the removal of volatiles and some semivolatiles from 
groundwater. Removal efficiencies depend upon relative concentration of contaminants, 
air-contaminant interface time, and temperature. 

Direct Treatment: Activated Carbon Adsorption. Many of the organic 
contaminants in the groundwater can be effectively treated through a granular-activated 
carbon treatment unit. This method has been proven effective and reliable in removing a 
wide variety of organic contaminants.    However, a drawback is the subsequent 
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regeneration, treatment, or disposal of the spent carbon.  Activated carbon may also be 
used in conjunction with air stripping as part of an offgas treatment system. 

Direct Treatment: Ultraviolet Light/Oxidation. Ultraviolet-ozone (or hydrogen 
peroxide) oxidation is an effective treatment for a wide range of organic compounds. 
Ozone has been used for many years for disinfection, odor control and other oxidation 
processes. The controlled combination of ozone (or hydrogen peroxide) and ultraviolet 
light induces rapid photochemical oxidation of halogenated organic compounds. This 
system offers the advantage of detoxifying contaminants through chemical 
decomposition rather than simply transferring them to another media. However, 
incomplete oxidation will generate other organic compounds that may require further 
evaluation and possibly treatment. Although this oxidation process has been used at 
similar sites for removing VOCs, a treatability study is required to determine its 
effectiveness at HAA. This technology is suitable at low flows as expected at HAA. 

Discharge: Surface Water Release. Surface water discharge of treated groundwater 
would necessitate meeting the requirements of a NPDES permit. The likely discharge 
point would be one of the forks of Brush Creek. 

Discharge: Alluvial Recharge. Alluvial recharge of treated water may utilize 
injection wells or an infiltration trench. A common practice is to recharge treated water 
upgradient of contaminated areas to decrease time required for complete remediation. 

Disposal: POTW Discharge. Treated water can be discharged to the local POTW 
which is Novato Sanitary District. The POTW could establish discharge requirements 
based on their NPDES permit conditions, the treatment process used, and their capacity 
to accept new discharges. However, the Novato Sanitary District is reluctant to take 
wastewater from cleanup projects unless there is no other reasonable alternative. 

2.4.2.2 Rejected Technologies 
Containment: Subsurface Barrier. Subsurface barriers are used to contain or divert 

groundwater flow. Groundwater is not currently causing immediate risks to public health 
or the environment. 

In-situ Treatment: Hydrolysis, Polymerization, Dechlorination and Permeable 
Treatment Beds. In situ treatment utilizes chemicals or biological agents to reduce or 
immobilize contaminants in soil and groundwater in place. In general, in situ methods 
are still in the development stage for the organic compounds present at HAA and only a 
few have been used successfully in actual site remediation. These few are not applicable 
to the conditions at HAA. 

Direct Treatment: Off-site Treatment. Off-site treatment at the proposed Landfill 
26 groundwater treatment facility was rejected due to the need for a buried conveyance 
pipeline and administrative difficulties resulting from potentially different treatment 
requirements. 
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Direct Treatment: Sedimentation. Sedimentation is commonly used in conjunction 
with precipitation or where large concentrations of suspended solids are present in waste 
streams. Neither problem is anticipated at HAA; thus, the technology was rejected. 

Direct Treatment: Steam Stripping and Distillation. Steam stripping and 
distillation are similar processes to air stripping. The steam, because of its higher 
temperature, is more effective at removing high molecular-weight volatiles normally not 
removed by conventional air stripping techniques. Steam distillation includes recovery 
of the organics. The technologies were rejected because the principal contaminants are 
not as high molecular weight volatiles and these technologies are not cost effective when 
compared to air stripping unless an inexpensive source of steam becomes available. 

Direct Treatment: Ion Exchange and Reverse Osmosis. Ion exchange and reverse 
osmosis are processes that remove contaminants from one solution by concentrating them 
in another solution by use of ionic charge or osmotic pressure. These technologies are 
more suited to inorganic contaminated wastewater. Because groundwaters at HAA do 
not exhibit these characteristics, these two technologies were rejected from further 
consideration. 

Direct Treatment: Liquid/Liquid Extraction. Liquid/liquid extraction techniques 
can result in high cost unless the extracted material is recovered and reused. As a general 
case, it is most suited to phenols, which are not a concern at HAA. Both of these 
processes were rejected because they are not applicable to the contaminants and 
conditions at the site. 

Direct Treatment: Dissolved Air Flotation and Oil/Water Separation. Dissolved 
air flotation (DAF) involves concentrating solids by floating them to the surface of a tank 
on bubbles of air and then using a skimmer to remove the accumulated solids. Oil/water 
separation skims oil from a quiescent tank. Neither solids nor large volumes of oil have 
been identified as problems at the site; therefore, both technologies were rejected from 
additional consideration. 

Direct Treatment: Hydrolysis, Dechlorination, Oxidation, and Reduction. These 
technologies were discussed under in situ treatment methods. Technical theory behind 
the techniques are basically the same for direct treatment as for in situ treatment. They 
were rejected from further consideration because they are not applicable to the 
contaminants found at HAA. 

Direct Treatment: Aerated Lagoons and Stabilization PonJs. These treatment 
technologies were rejected because they are not as efficient as air stripping for removing 
the low concentrations of volatiles present and because other methods of biological 
treatment are more effective at removal of contaminants. 

Disposal: Deep Well Injection. Deep well injection off-site of HAA is not a viable 
alternative disposal technology for contaminated groundwater. There are approved 
commercial facilities in Oklahoma which may accept the liquid wastes, but the costs 
associated with transporting groundwater to Oklahoma would be prohibitive. 
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SECTION 3 

DEVELOPMENT AND SCREENING 
OF REMEDIAL ALTERNATIVES 

The purpose of this section is to combine applicable technologies into appropriate 
remedial action alternatives and to conduct an initial screening of these alternatives. 

3.1 DEVELOPMENT OF REMEDIAL ALTERNATIVES 
Potential remedial action alternatives were developed for soil and groundwater 

contamination on a site-wide basis. These alternatives will be screened for each site in 
subsection 3.2. The range of alternatives for each medium include no action, 
containment, and a range of treatment and disposal options. A no action alternative 
represents public health and environmental conditions in the absence of remedial action. 
It also provides a baseline for determining the effectiveness of other alternatives and is 
required based on CERCLA RI/FS guidance documents. 

3.1.1 Soil Remedial Alternatives 

The site-wide soil remedial alternatives are presented in Table 3.1. The alternatives 
include no action, containment (capping), in-situ treatment (soil flushing, in-situ 
bioventing, thermally enhanced soil vapor extraction), and direct treatment (biological 
degradation, stabilization/solidification, low temperature thermal desorption and off site 
thermal destruction). Following are brief discussions of each alternative: 

Soil 1: No Action (SI) 

The no action alternative was included to provide a baseline against which project 
costs and changes in environmental and public health risks can be compared. It may also 
be an acceptable alternative for some of the sites at HAA. Sites which have groundwater 
contamination will require long-term groundwater monitoring to be implemented in 
conjunction with the no action alternative. The no action alternative cost estimate can be 
higher than remedial alternatives because of the cost of monitoring over a longer period. 

Soil 2: Capping (S2) 

Capping is recommended when a physical barrier will prevent contaminants from 
affecting human health or the environment. Capping minimizes infiltration of rainwater 
and the further development of a contaminant plume. Often, it can be used together with 
groundwater extraction technology to contain migration. Applying three feet of cover 
material is recommended for sediments (and soils if Wetland Option selected) that 
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TABLE 3.1 

DEVELOPMENT OF SOIL 
REMEDIAL ACTION ALTERNATIVES 

Alternatives 

SI 
S2 
S3 

S4 

S5 
S6 

S7 

S8 

S9 

S10 
Sll 

S12 

Type of Alternative Action (1) 

No Action 

Asphalt Capping or Covering with Soil 

In-situ Soil Flushing 

Groundwater pumping and treatment 

In-situ Bioremediation 

In-situ Soil Vapor Extraction     (2) 

Excavation 

Biological Treatment (aboveground) 

Excavation 

Solidification/Stabilization 

Landfill 

Excavation 

Low Temperature Thermal Desorption 

Excavation 

Off-site Thermal Destruction 

In-situ Bioventing 

Excavation 

Chemical Oxidation 

Excavation 

Soil Washing 

Notes 
(1) Temporary storage is included in all alternatives involving excavation. 

(2) In-situ soil vapor extraction is a representative technology which includes technology 

groups involving thermal and other vapor extraction enhancement techniques. 
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exceed the "with-cover" (low concentration) sediment screening criteria for soil with low 
concentrations of TPH (10 mg/kg to 100 mg/kg). Capping with soil costs $4 to $5 per 
cubic yard. 

Soil 3: In-situ Soil Flushing (S3) 

Soil flushing is an effective remedial action to desorb and remove organics or metals 
in permeable soils. Cleanup is accelerated compared to natural flushing. The type of soil 
overlaying the zone of contamination can absorb and can alter the effectiveness of the 
solvent. Soil flushing is more effective in soils with a low organic content. Solvents are 
selected to desorb, and mobilize contaminants and therefore plume control is essential. 
For less permeable soils, delivering the flushing solution to the soil may require an 
extensive infiltration system and collecting and extracting the elutriate may require 
drainage trenches. This is effectively used in conjunction with groundwater extraction. 
The cost of in-situ soil flushing in soil ranges from $100 to $150 per cubic yard. 

Soil 4: In-situ Bioremediation (S4) 

In-situ bioremediation methods may be effective when contaminated soils are located 
beneath buildings, roadways, or other structures which prohibit to excavation. Field tests 
in recent years show some contaminants are effectively mitigated by soil venting to 
stimulate in-situ aerobic biodegradation. For soils with low permeability, bioremediation 
is difficult to control. An infiltration system will be necessary to deliver the oxygen and 
nutrients. The cost of in-situ bioremediation ranges from $50 to $100 per cubic yard of 
soil. 

Soil 5: In-situ Soil Vapor Extraction (S5) 

Soil vapor extraction (SVE) has successfully been used to mobilize and remove 
volatile contaminants from the vadose zone. Because air is significantly more mobile in 
the subsurface relative to water, soil vapor extraction has a much broader application than 
soil flushing alone. SVE is effective for contaminants with vapor pressures as low as 0.1 
mm of mercury and the process is much more efficient for more volatile compounds. 
The number of wells required to clean up a site is dependent on the area of influence, the 
size of the blowers and the permeability of the soil. Wells can be screened to focus the 
air flow through the target cleanup depths. Air emissions control may be required which 
would significantly impact the capital and operating costs. Off-gas treatment may 
include combustion (for high concentrations of hydrocarbon in the off gas), catalytic 
oxidation (for moderate concentrations) or carbon adsorption (for lower concentrations or 
for volatiles other than hydrocarbons). 

Thermally enhanced soil vapor extraction is suitable for deep soils or soils under 
structures. It increases the rate of volatilization for fuel hydrocarbons, VOQ and SVOCs 
in soils and reduces the treatment time. If the radio frequency heating technique is 
applied to shallow soils, an impermeable cover has to be used to prevent short circuiting 
with ground surface. If steam is used to heat the subsurface, a condensate collection and 
treatment system will be needed. Although thermally enhanced soil vapor extraction 
offers a potentially high level of treatment, it is not economically feasible in very tight 
soils and does not remediate nonvolatile organics, metals, or other inorganics. Costs for 
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these in-situ heating methods have not been firmly established but are expected to range 
from $50 to $75 per cubic yard and would dependent significantly on air emissions 
control requirements. 

Soil 6: Excavation and Biological Treatment (S6) 

Biotreatment of contaminated soils is effective for a wide variety of organics 
including the petroleum hydrocarbons, VOCs and SVOCs at HAA. Microbial 
degradation of fuel hydrocarbons has been extensively documented in literature, and 
many successful field demonstrations have been reported. Treatment effectiveness on 
VOCs and SVOCs, especially chlorinated compounds is less certain and a treatability 
study is needed. Biodegradation can be enhanced by oxygen and nutrients with 
aboveground mixing and tilling or by blowing/or pulling air through the soil. The cost of 
biotreatment varies with soil volume and treatment time, but it is expected to be m the 
range of $25 to $35 per cubic yard where significant volumes of soil require treatment. 

Soil 7: Excavation and Solidification/Stabilization (S7) 

This alternative is applicable for soils which contain unacceptable levels of inorganics 
such as heavy metals. A number of constituent and soil factors can impede the 
solidification/stabilization process including the presence of very fine materials (i.e., 7.4 
x 10-5 meter particle size), acidic pH, excessively flat waste particles, soil, or high 
moisture content. Pretreatment by drying or pH adjustments may be required. Inorganic 
compounds such as calcium sulfate or soluble salts of copper, lead or zinc also interfere 
with successfully solidifying the contaminated soil (EPA 1990c). The presence of certain 
organic compounds can reduce the effectiveness of solidification and it may be necessary 
to remove organic compounds prior to treatment. The cost of solidification/stabilization 
is dependent on soil volume, but range from $50 to $100 per cubic yard. Following 
treatment, and after the solidified material has passed the Toxicity Characteristic 
Leaching Potential (TCLP) test, it can be returned to the excavation for burial or shipped 
to an off-site landfill. 

Hydrocarbon contaminated soil that does not contain other hazardous components can 
be treated in a solids recycling unit. The treated soil would then be mixed with 
solidifying agents to form a light weight aggregate product which is marketable. The 
generator is then issued a recycle certificate. Each recycling facility has their own limits 
on the makeup and hydrocarbon concentrations that can be accepted. Prices range from 
$75/ton to $100/ton of soil. 

Soil 8: Low Temperature Thermal Desorption (S8) 

Low temperature thermal desorption has been successful at removing volatile organics 
associated with fuel and solvent contaminated soil. The vaporized contaminants are 
recondensed and collected for recycling or disposal. This technology is particularly 
applicable for low permeability soils which are difficult to treat in-situ and high 
concentrations of low volatility organics. Soils with high moisture contents, such as 
sediment, may require pretreatment to minimize energy consumption. These umts can be 
either stationary faculties or trailer mounted. The cost of treating soils in these units 
varies with soil volume but is generally in the range of $80 to $130 per cubic yard. 
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Soil 9: Off-Site Thermal Destruction (S9) 

Excavation and off-site thermal destruction is an effective method to destroy organics 
in soils. Thermal destruction cost is high, ranging from $200 to $500 per cubic yard. 
However it can still be economically feasible if the volume of contaminated soil from a 
site is small. 

Soil 10: In-situ Bioventing (S10) 

In-situ bioremediation methods may be applicable when contaminated soils are 
especially deep, or beneath buildings, roadways, or other structures and are difficult to 
excavate. Bioventing has been used successfully to remediate hydrocarbon 
contamination at multiple sites across the country in a wide range of soils, including silts 
and clays. Simply drawing air through the soil is sufficient to stimulate the indigenous 
microbes and enhance biodegradation. Oxygen is usually the limiting factor. If 
additional nutrients or other microorganisms are necessary, an infiltration system could 
be used. Soils with low permeability can greatly reduce the area of influence around the 
injection/extraction well and in those areas, additional property screened wells may be 
required. Costs for bioventing range from $10/cubic yard to $80/cubic yard depending 
on the volume and characteristics of soil to be treated. These costs assume additional 
nutrients/microbes are not needed, emissions treatment is not needed, and a reasonable 
area of influence can be obtained around the injection/extraction well. 

Soil 11: Chemical Oxidation (Sll) 

Chemical oxidation is effective for oxidizing organics to low levels. This technology 
is most suitable for soils containing organics and only a small amount or ideally no 
metals, because metals ionize and become more mobile. This technology is currently 
being used at the POL area to clean TPH contaminated soils to reportedly 20 to 30 
mg/kg. For sites containing metal contaminants, a treatability study may be necessary 
and additional treatment of metals may be required. Cost of chemical oxidation ranges 
from $70 to $160 per cubic yard of soil. 

Soil 12: Soil Washing (S12) 

Soil washing may be used to remove metals and organics. However, soils containing 
a complex mixture of contaminants are not recommended for soil washing because of the 
problems in selecting an effective extraction fluid. Soil washing is most effective when 
applied to sandy soils and soils that have low humus and clay content. For clay soils, it 
can generate a large volume of contaminated secondary water which does not readily 
separate and therefore increases treatment costs. This technology is potentially feasible 
only if a groundwater treatment system will be on site. Costs are estimated to range from 
approximately $80 to $120 per cubic yard for sandy soil and higher for clayey soils. 

Comparison of In-situ versus Above Ground Treatment 

In general, surface treatment of hydrocarbon contaminated soils has several 
advantages over in-situ treatment, especially in clayey soils most typical of the HAA 
sites. Excavated soils can be mechanically manipulated to produce a more homogeneous 
mixture of sands, silt and clays. In the in-situ environment, clay lenses frequently result 
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in a non-uniform distribution of contaminants, making uniform treatment difficult. 
Contaminants tend to reside in small soil pores while the carrier fluid (i.e., water, air) 
tends to seek paths of less resistance such as larger soil pores. In the aboveground 
remedial methods oxygen, nutrients or heat can be evenly distributed and treatment is 
more rapid and uniform. Another factor to consider is that sampling of soils in 
aboveground operations is simple and much more reliable than soil borings which are 
subject to subsurface nonuniformities. 

Soil excavation could impact the required cleanup criteria. In order to comply with 
ARARs, PRGs, or cleanup criteria, additional cleanup requirements may be imposed 
once the soil is excavated from the site. For example, soil which is treated to meet TPH 
cleanup criteria may also contain levels of heavy metals below the cleanup criteria, but 
once excavated, disposal of the soil must meet the more restrictive RCRA land disposal 
restrictions for metals. 

3.1.2 Groundwater Remedial Alternatives 

The site-wide groundwater remedial alternatives are presented in Table 3.2. The 
alternatives include no action, in-situ treatment (biostimulation and air sparging), direct 
treatment (carbon adsorption, air stripping/carbon adsorption, biological degradation, and 
UV oxidation). Following are brief discussions of each alternative: 

Groundwater 1: No Action (GW1) 
The no action alternative was included to provide a baseline against which project 

costs, and changes in environmental effects of public health threats can be compared. It 
may also be an acceptable alternative for some of the sites at HAA. Sites which have 
groundwater contamination will require long-term groundwater monitoring to be 
implemented in conjunction with the no action alternative. 

Groundwater 2: In-situ Biostimulation (GW2) 

In-situ biostimulation has been successful in remediating petroleum spills. Nutrients 
such as ammonia and phosphates, and an oxygen source, such as sparged air or hydrogen 
peroxide, are injected into the groundwater. These amendments cause naturally 
occurring bacteria to grow and degrade the petroleum present. Hydraulic control is 
essential to contain plume migration. Tight clay formation can be a significant obstacle 
to complete remediation. It may be impossible to force nutrients and even oxygen 
through the pores in a very low permeability formation. Without oxygen the metabolic 
rates of the micro-organisms remain low and pockets of contamination can be left behind. 

Groundwater 3: Air Stripping and Carbon Adsorption (GW3) 

For groundwater containing volatile and semivolatile organic contaminants, air 
stripping is used is used in conjunction with liquid-phase carbon adsorption. The air 
stripper removes the more volatile compounds, and liquid-phase carbon removes the less 
volatile compounds. The combined system would reduce the loading on a carbon system 
operating alone. Often gas-phase carbon units are also used to treat the stripper off-gas. 
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TABLE 3.2 

DEVELOPMENT OF GROUNDWATER 
REMEDIAL ACTION ALTERNATIVES 

Alternatives 
GW1 No action 

Long-term groundwater monitoring 

GW2 In-situ Biostimulation 

GW3 Pumping (subsurface drains) 

Treatment by: 
precipitation/filtration 
air stripping 

carbon adsorption 
Discharge to: 

GW3a. Surface water 

GW3b. POTW 
GW3c. Reinjection 

GW4 Pumping (subsurface drains) 

Treatment by: 

precipitation/filtration 

carbon adsorption 
Discharge to: 

GW4a. Surface water 

GW4b. POTW 
GW4c. Reinjection 

GW5 Pumping (subsurface drains) 
Treatment by: 

biological degradation 
Discharge to: 

GW5a. Surface water 
GW5b. POTW 

GW5c. Reinjection 

GW6 Pumping (subsurface drains) 
Treatment by: 

precipitation/filtration 
UV/Oxidation 

Discharge to: 
GW6a. Surface water 

GW64b. POTW 

GW64c. Reinjection 

GW7 In-situ Air Sparging 
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Dissolved solids are present in the HAA site groundwater, which can foul air stripper 
column therefore pretreatment by filtration or precipitation may be necessary. 

Groundwater 4: Carbon Adsorption (GW4) 

Treatment of groundwater by activated carbon will provide removal of organics found 
at the site. The maximum TPH concentration detected at the site is 14,000 ng/L at one 
location in the POL area, therefore the average concentration expected at the site should 
be within the capability of carbon systems. The low flow rate expected at the site may 
make this an attractive option. Dissolved solids are present in the HAA site groundwater, 
which can poison carbon beds, therefore pretreatment of the solids may be necessary. 

The Landfill 26 treatment plant, which is being installed by the Corps of Engineers, 
may be considered as another alternative for treating groundwater. The treatment 
operations will consist of a coalescing plate oil/water separator, hydroxide precipitation, 
a pressure sand filter, and carbon adsorption. Additions or changes to these unit 
operations may be necessary depending on the ultimate effluent discharge requirements. 

Groundwater 5: Biological Treatment (GW5) 

The advantage of biological treatment techniques is the degradation of organics to 
harmless by-products. Biological treatment covers a wide range of processes that include 
activated sludge, trickling filters, rotating biological contactors, contact stabilization, and 
extended aeration. It is difficult to maintain the effectiveness of biological treatment at 
low concentrations. Also, these systems require more maintenance and monitoring 
relative to other treatment alternatives. 

Groundwater 6: UV Oxidation (GW6) 

Ultraviolet-light used in conjunction with an oxidizing agent such as ozone and/or 
hydrogen peroxide is an effective treatment method for a wide range of organic 
chemicals. This system offers the advantage of detoxifying contaminants through 
chemical decomposition rather than transferring them to another media. However 
incomplete oxidation will generate other organic compounds. The destruction rate will 
vary depending on the compounds. Process variables such as light intensity, detention 
time, and oxidizer dosage need to be optimized to increase the destruction rate of the 
target compounds. The cost of power for operating a UV/oxidation system is significant. 
The system is subject to fouling and maintenance costs will also be high relative to other 
technologies. Pretreatment of the groundwater by precipitation/filtration to remove the 
solids will improve the process efficiency. Although this oxidation process has been 
used at similar sites for remediation, a treatability study is required to determine its 
effectiveness at the HAA sites. 

Groundwater 7: In-situ Air Sparging 
Remediation of groundwater with an air sparging system is effective where the 

contaminants are volatile and the soil above the water table is permeable. It is similar to 
that of in-situ biostimulation in that air is injected into the groundwater. However the 
objective of an air sparging system is to strip the contaminants from the groundwater and 
transfer them to the soil matrix where the contaminants can be extracted using soil vapor 
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extraction techniques. The sparged air will either remain in the saturated zone and is 
captured by the groundwater containment system (i.e., pumping) or pass into the vadose 
zone where it percolates to the surface (if shallow groundwater) or is captured by the soil 
vapor extraction system. In order to control the migration of contaminants, a 
groundwater pump and soil vapor extraction system would be integral to the overall 
remediation at the site. A secondary benefit of air sparging is the stimulation of the 
aerobic microorganisms which accelerate biodegradation. The radius of influence around 
an injection well can be significantly limited by tight soil formations and numerous wells 
may be needed. 

3.2 SCREENING OF SOIL REMEDIAL ACTION ALTERNATIVES 

Each alternative has been screened to determine its effectiveness, implementability 
and cost for each of the HAA sites. The preliminary screening of soil remedial 
alternatives for each site, assuming the Development Option, is presented in Table 3.3. 
The screening of remedial alternatives for the Wetland Option is discussed in Section 5. 
As discussed earlier, the no action alternative is retained for each site as a baseline. 
Table 3.4 is a summary of retained remedial alternatives for each site assuming the 
Development Option. Following is a site by site discussion of the screening process. 

3.2.1 Site 1: POL Area 

The POL area has moderate concentrations of TPH in soil (503 mg/kg maximum 
concentration detected), primarily around the locations of the former UST and fuel 
transfer line. Contamination above 100 mg/kg was detected in soils between 14 and 17 
feet bgs. Contamination above 10 mg/kg was detected between 5 and 20 feet bgs. 

No action is retained as an alternative for all sites. The alternatives involving 
excavation, namely S6, S7, S8, S9, SI 1, and S12 were eliminated because of the depth of 
contamination. Capping (S2) was difficult to implement because of the large area 
involved. In-situ soil vapor extraction (S5) was eliminated because of the tight soil and 
rock formations in the subsurface would make this technology difficult and less effective. 
In-situ soil flushing (S3) and in-situ soil bioremediation (S4) alternatives were retained. 
Both of these alternatives are potentially effective, and implementable. The costs are 
comparable, with the cost of in-situ bioremediation slightly lower. In-situ bioventing 
(S10) is also retained because the low air flow rate may be achieved in the tight soil 
formation. 

3.2.2 Site 2: Burn Pit 

The Burn Pit has two distinct areas which require separate remedial action alternative 
evaluations: the area beneath the 1 ^-foot-thick, 125-foot diameter concrete pad; and the 
area around the perimeter of the pad. 
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TABLE 3.3 
PRELIMINARY SCREENING OF REMEDIAL ALTERNATIVES FOR SOIL 

DEVELOPMENT OPTION ■ HAMILTON ARMY AIRFIELD 

Site/Alternative Effectiveness Implementability Costd) Retained Eliminated 

Site 1: POL AREA 

SI-No Action No Yes Low X 

S2-Capping Yes Difficult Low X 

S3-In-situ Soil Flushing Maybe Yes Medium X 

S4-In-situ Bioremediation Maybe Yes Low X 

S5-In-situ Soil Vapor Extraction No No Low X 

S6-Biological Treatment Yes Difficult Medium X 

S7-Solidification/Stabilization No Difficult Medium X 

S8-L0W Temp. Desorption Yes Difficult Medium X 

S9-Thermal Destruction Yes Difficult High X 

S10-In-Situ Bioventing Maybe Yes Low X 

SI 1-Chemical Oxidation No Difficult Medium X 

S12-Soil Washing Yes Difficult High X 

Site 2: BURNPIT<2> 

SI-No Action No Yes Low x 

S2-Capping No Yes Low X 

S3-In-situ Soil Flushing No Yes Medium X 

S4-In-situ Bioremediation Maybe Yes Low X 

S5-In-situ Soil Vapor Extraction Maybe Yes Low X 

S6-Biological Treatment Yes Yes Medium X 

S7-Solidification/Stabilization No Yes Medium X 

S8-L0W Temp. Desorption Yes Yes Medium x 

S9-Thermal Destruction Yes Yes High X 

S10-In-Situ Bioventing Maybe Yes Low X 

SI 1-Chemical Oxidation Yes Yes Medium X 

S12-Soil Washing Yes Yes High X 

Site 3: REVETMENT AREA 

SI-No Action Yes Yes Low X 

S2-Capping Yes Yes High X 

S3-In-situ Soil Flushing Maybe Yes Medium X 

S4-In-situ Bioremediation Maybe Yes Low X 

S5-In-situ Soil Vapor Extraction Maybe Yes Medium X 

S6-Biological Treatment Yes Yes Low X 

S7-Solidification/Stabilization No Yes Medium X 

S8-Low Temp. Desorption Yes Yes Medium X 

S9-Thermal Destruction Yes Yes High X 

S10-In-Situ Bioventing Maybe Yes Low X 

Sll-Chemical Oxidation Yes Yes Medium X 

S12-Soil Washing Yes Yes High X 

(1) Cost comparison ratings (i.e., high, medium, low) are relative costs for specific site conditions. 

(2) This site is divided into two or more sub-areas of contamination because of contaminant or site characteristics.  Therefore, alternatives 

retained for this site may not apply to all sub-areas of contamination. 
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TABLE 3 J (continued) 

Site/Alternative Effectiveness Implementability Costd) Retained Eliminated 

Site 4: PUMP STATION») 

SI-No Action No Yes Low X 

S2-Capping No Yes Medium X 

S3-In-situ Soil Flushing No Yes Medium X 

S4-In-situ Bioremediation Maybe Yes Low X 

S5-In-situ Soil Vapor Extraction No Yes Low X 

S6-Biological Treatment Yes Yes Low X 

S7-Solidification/Stabilization Yes Yes Medium X 

S8-Low Temp. Desorption Yes Yes Medium X 

S9-Thermal Destruction Yes Yes High X 

S10-In-situ Bioventing No Yes Low X 

SI 1-Chemical Oxidation Yes Yes Medium X 

S12-Soil Washing No Yes High X 

Site 5: FORMER SEWAGE TREATMENT PLANT (FSTP)® 

S1 -No Action No Yes Low X 

S2-Capping No Yes Low x 
S3-In-situ Soil Flushing No Yes Medium X 

S4-In-siru Bioremediation No Yes Low X 

S5-In-situ Soil Vapor Extraction No Yes Low X 

S6-Biological Treatment No Yes Low X 

S7-Solidification/Stabilization Yes Yes Medium X 

S8-Low Temp. Desorption No Yes Medium X 

S9-Thermal Destruction Yes Yes High X 

S10-In-situ Bioventing No Yes Low X 

Sll-Chemical Oxidation Yes Yes Medium X 

S12-Soil Washing Yes Yes High X 

Site 6: EAST LEVEE LANDFILL 

SI-No Action Yes Yes Low X 

S2-Capping No Yes Low X 

S3-In-situ Soil Flushing No Yes Medium X 

S4-In-situ Bioremediation No Yes Low X 

S5-In-situ Soil Vapor Extraction No Yes Low X 

S6-Biological Treatment Yes Yes Low X 

S7-Solidification/Stabilization No Yes Medium X 

S8-L0W Temp. Desorption Yes Yes Medium X 

S9-Thermal Destruction No Yes High X 

S10-In-situ Bioventing No Yes Low X 

SI 1-Chemical Oxidation No Yes Medium X 

SI2-S01I Washing Yes Yes High X 

(1) Cost comparison ratings (i.e., high, medium, low) are relative costs for specific site conditions. 

(2) This site is divided into two or more sub-areas of contamination because of contaminant or site characteristics, therefore, alternatives retained 
for this site may not apply to all sub-areas of contamination. 

3-11 

26.34.R2 5/6/94 



TABLE 3.3 (continued) 

Site/Alternative Effectiveness Implementability CostO Retained Eliminated 

Site 7: AIRCRAFT MAINTENANCE© 

SI-No Action No Yes Low X 

S2-Capping No Yes Medium X 

S3-In-situ Soil Rushing No Yes Medium X 

S4-In-situ Bioremediation No Yes Low X 

S5-In-situ Soil Vapor Extraction No Yes Low X 

S6-Biological Treatment Yes Yes Low X 

S7-Solidification/Stabilization Yes Yes Medium X 

S8-Low Temp. Desorption Yes Yes Medium X 

S9-Thermal Destruction Yes Yes High X 

S10-In-situ Bioventing No Yes Low X 

Sll-Chemical Oxidation Yes Yes Medium X 

SI2-S01I Washing Yes Yes High X 

Site 8: FUEL LINES 

SI-No Action Yes Yes Low X 

S2-Capping Yes Yes Medium X 

S3-In-situ Soil Flushing No Yes Medium X 

S4-In-situ Bioremediation No Yes Low X 

S5-In-situ Soil Vapor Extraction No Yes Low X 

S6-Biological Treatment Yes Yes Low X 

S7-Solidification/Stabilization No Yes Medium X 

S8-L0W Temp. Desorption Yes Yes Medium X 

S9-Thermal Destruction Yes Yes High X 

S10-In-situ Bioventing No Yes Low X 

SI 1-Chemical Oxidation Yes Yes Medium X 

S12-Soil Washing Yes Yes High X 

Site 9: BUILDING 442 AST2) 

SI-No Action Yes Yes NA X 

S2-Capping NA NA NA X 

S3-In-situ Soil Flushing NA NA NA X 

S4-In-situ Bioremediation NA NA NA X 

S5-In-situ Soil Vapor Extraction NA NA NA X 

S6-Biologica] Treatment NA NA NA X 

S7-Solidification/Stabilization NA NA NA X 

S8-Low Temp. Desorption NA NA NA X 

S9-Thermal Destruction NA NA NA X 

S10-In-situ Bioventing NA NA NA X 

SI 1-Chemical Oxidation NA NA NA X 

SI2-S0H Washing NA NA NA X 

Site 10: TRANSFORMERS Remove transformers containing over 50 ppm PCB 

(1) Cost comparison ratings (i.e., high, medium, low) are relative costs for specific site conditions. 

(2) This site is divided into two or more sub-areas of contamination because of contaminant or site characteristics, therefore, alternatives retained 
for this site may not apply to all sub-areas of contamination. 
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TABLE 3.4 

RETAINED REMEDIAL ALTERNATIVES FOR DETAILED EVALUATION 
DEVELOPMENT OPTION ■ HAMILTON ARMY AIRFIELD 

Site and Media of Concern 
Alternatives Retained for 

Detailed Evaluation 

Site 1: POL Area 

Soil 
Groundwater 

S1,S3,S4,S10 
GWl, GW2, GW4, GW5 

Site 2: Burn Pit 

Soil 
Beneath Pad 
Perimeter of Pad 

Groundwater 

S1,S4,S5,S6,S10 
S1,S6,S8,S10 
GWl 

Site 3: Revetment Area 

Soil 
Engine Test Pad 
Revetment Pads 

Groundwater 

S1,S6,S8 
S1.S6.S8 
GWl 

Site 4: Pump Station 

Soil and Sediment 
AST Sites 
Stockpile 
Sediment 

Groundwater 

SI, S6, S8, S6/S7, S8/S7, S9/S7, S11/S7 
S1,S6,S8 
SI, S6/S7, S8/S7, S9/S7, S11/S7, S12 
GWl 

Site 5: Former Sewage Treatment Plant 

Soil and Sediment 
Groundwater 

S1,S9/S7,S11/S7,S12 
GW1.GW4 

Site 6: East Levee Landfill 

Soil 
Groundwater 

S1,S6,S8 
GWl 

Legend: 

SI-No Action 
S2-Capping 
S3-ln-situ Soil Flushing 
S4-In-situ Bioremediation 
S5-In-situ Soil Vapor Extraction 
S6-Biological Treatment 

S7-Solidifi cation/Stabilization 
S8-L0W Temp. Desorption 
S9-Thermal Destruction 
S10-In-situ Bioventing 
S11 -Chemical Oxidation 
S12-S0Ü Washing 

GW-1 No Action 
GW-2 In-situ Biostimulation 
GW-3 Air Stripping and Carbon Adsorption 
GW-4 Carbon Adsorption 
GW-5 Biological Degradation 
GW-6 UV Oxidation 
GW-7 In-situ Air Sparging 
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TABLE 3.4 (continued) 

Site and Media of Concern 

Site 7:    Aircraft Maintenance and Storage Area 

Soil 

Sediment 
Groundwater 

Site 8:    Fuel Lines 

Soil 

Site 9:    Building 442 AST 

Soil 

Site 10:   Transformer and Other Oil Filled Items 

Legend: 

SI-No Action 
S2-Capping 
S3-In-situ Soil Flushing 
S4-In-situ Bioremediation 
S5-In-situ Soil Vapor Extraction 
S6-Biologica! Treatment 

Alternatives Retained for 
Detailed Evaluation 

81,82,87,86/57,86/812,88/57, 
S8/S12.S12, 
S1,S6/S7,S8/S7,S9/S7 
GW1,GW4,GW5,GW6 

S1.S6.S8 

SI 

NA 

S7-Solidification/Stabilization 
S8-Low Temp. Desorption 
S9-Thermal Destruction 
S10-In-situ Bioventing 
S11 -Chemical Oxidation 
S12-Soil Washing 

GW-1 No Action 
GW-2 In-situ Biostimulation 
GW-3 Air Stripping and Carbon Adsorption 
GW-4 Carbon Adsorption 
GW-5 Biological Degradation 
GW-6 UV Oxidation 

NA-Not Applicable 
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Beneath Pad 

Soil samples collected at the intersection of the expansion joints beneath the concrete 
pad (1 to 1.5 foot thick) had maximum TPH concentrations of 1,920 mg/kg at a depth of 
2 feet and decreased gradually to 17.3 mg/kg at a depth of 7 feet . Assuming that the 
extent of contamination is consistent laterally, approximately 3,400 cubic yards of soil 
require remediation. The estimated large volume of contamination and the concrete pad 
makes in-situ alternatives more attractive than excavation. The highest contaminant 
concentrations (1,920 mg/kg TPH) were found at a depth of 2 feet. The shallow soil 
under the pad is fill material which is more permeable than the underlying Bay Mud. 
Thus it is potentially amenable to in-situ bioventing (S10), in-situ soil vapor extraction 
(55) and in-situ bioremediation (S4). One disadvantage is that the fill material that 
underlies most of the pad is nonhomogeneous; therefore, cleanup would not be uniform. 
The in-situ soil flushing alternative was rejected because the highest contamination is 
shallow, and soil flushing might transport the contamination to less contaminated depths. 

It is uncertain if any of the in-situ technologies can achieve 10 mg/kg TPH and a 
treatability study would be needed to confirm effectiveness of the technology for the 
specific site. Although the excavation of the concrete pad as well as contaminated soil is 
very expensive, excavation and biological treatment (S6) was retained and would likely 
achieve the 10 mg/kg TPH remediation goal where soil contamination is localized near 
the expansion joints. Biological treatment was the only ex-situ alternative retained 
because if excavation is used, biological treatment would be the most cost-effective 
method of treating TPH. 

Perimeter of Pad 

Soil contamination at the perimeter of the pad is variable and predominantly found in 
the surface soil, therefore all the in-situ alternatives were eliminated. The most effective 
alternatives for surface TPH contamination are to excavate the soil and treat by biological 
treatment (S6), low temperature thermal desorption (S8), or chemical oxidation (Sll). 
Soil washing (SI2) was rejected because of higher costs. The contamination is TPH so 
that solidification/stabilization (S7) is not effective and thermal destruction (S9) is too 
expensive. Samples from MW-103 detected TPH contamination down to 10.5 feet below 
surface. 

3.2.3 Site 3: Revetment Area 

Surface and shallow soil contamination in the Revetment Area were found at a few 
sporadic locations around the perimeter of the revetment pads and the engine test pad. 
TPH contaminations were mostly in surface samples, and low concentrations of SVOCs 
(0.6 mg/kg) were detected as deep as 6 feet. 

Since contamination is localized and sporadic, excavation and treatment alternatives 
are the more cost effective than in-situ alternatives. Biological treatment (S6) and low 
temperature thermal desorption (S8) alternatives are retained for final evaluation. Both 
(56) and (S8) are considered more cost-effective than chemical oxidation (Sll) so that 
(Sll) is eliminated. Thermal destruction (S9) and soil washing (S12) were rejected 
because their costs are much higher. 
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3.2.4 Site 4: Pump Station 

The Pump Station has two areas of soil contamination and one area of sediment 
contamination. 

AST Sites (soil) 

Surface soils near ASTs exhibit localized high concentrations of TPH ranging as high 
as 332,000 mg/kg near AST-6. There were also elevated levels of benzo[a]pyrene (6.2 
mg/kg) and beta-benzenehexachloride (46.1 mg/kg). Since contamination is surfacial, in- 
situ alternatives are rejected. Biological treatment, low temperature thermal desorption 
and thermal destruction are all effective treatments for TPH. Biodegradation is effective 
for TPH, but beta-benzene hexachloride is not readily biodegradable. Both compounds 
do not volatilize easily. Because of these factors, thermal destruction (S9) is considered 
the most effective remedial alternatives for the soils. Biological treatment (S6), low 
temperature thermal desorption (S8), and chemical oxidation (Sll) alternatives are 
retained, but treatability studies should be conducted if these alternatives are selected. 
Soil washing (SI2) would transfer contaminants to wastewater which would require 
additional treatment prior to disposal. 

Stockpile (soil) 
Surface soil samples were found to contain elevated levels of TPH only. Biological 

treatment (S6) and low temperature thermal desorption (S8) are by far the most effective 
alternatives. For TPH contaminated soils, the chemical oxidation alternative would cost 
most but would not be more effective than the S6 and S8. No excavation is associated 
with these alternatives since the soils are stockpiled. 

Sediment 

Sediments had TPH at concentrations as high as 2,690 mg/kg. It also had low levels 
of pesticides DDT and DDD at 0.25 mg/kg and 3.03 mg/kg respectively. Elevated levels 
of metals were also found. Contamination is shallow, therefore all in-situ alternatives are 
not effective. In-situ vitrification is not effective for soils containing high levels of 
organic contaminant. DDT and DDD are not readily biodegradable although there are 
unpublished reports of rapid transformation of DDT to DDD in anaerobic environment 
(EPA, 1990b). Similar to AST soils, thermal destruction (S9) is the most effective 
technology. Bioremediation (S6), chemical oxidation (Sll), and low temperature 
thermal desorption (S8) alternatives are retained but treatability studies should be 
conducted if these alternatives are selected. In addition, because of the elevated 
concentrations of heavy metals these alternatives have to be conducted with the 
solidification/stabilization alternative (S7). Soil washing (S12) was retained because this 
single alternative can remove both organic and non-organic contaminants. 

3.2.5 Site 5: Former Sewage Treatment Plant (FSTP) 

Contaminants at the Former Sewage Treatment Plant include PCBs, pesticides, VOCs, 
SVOCs, and metals. Organic contamination is predominantly within the upper few feet 
of soil. PCB at levels that exceed the PRGs, and elevated concentrations of DDT, DDE, 
and DDD were detected in shallow samples from the former sludge drying beds.  The 
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estimated volume of contamination is large. Soils and sediment present low to high risk 
to health and the environment. Alternatives retained for further evaluation are chemical 
oxidation (Sll), thermal destruction (S9), soil washing (S12) and solidification and 
stabilization (S7). All other alternatives are not effective for the contaminants on site. 

3.2.6 Site 6: East Levee Landfill 

Organic contaminant concentrations in subsurface soils at the East Levee Landfill are 
very low, and concentrations of heavy metals are slightly within background levels 
although the public health risk evaluation indicate low to high risk for a scenario of 
residential development but low risk for present use conditions. No environmental risks 
were identified in the ecological risk assessment. Previous investigations conducted in 
1987 found four detections of TPH (motor oil) at or below 110 mg/kg out of 36 soil 
samples. TPH and TPHjf were not detected. TPHd was detected at a low concentration 
in one sample (Woodward-Clyde 1987). The El conducted in 1991 found no significant 
VOCs or SVOCs contamination [3 mg/kg bis(2-ethylhexylphthalate)], and no elevated 
concentrations of metals. TPH was not evaluated during the El (Engineering-Science 
1993), because fuel hydrocarbon contamination was considered to be insignificant based 
on the Woodward-Clyde (1987) study. Retained alternatives are biological treatment 
(S6) and low temperature thermal desorption (S8). These two alternatives are more cost 
effective than other ex-situ alternatives for TPH. All in-situ alternatives are eliminated 
because contamination is in shallow soils. 

3.2.7 Site 7: Aircraft Maintenance Area 

The Aircraft Maintenance Area has two areas: soil and sediment contamination. 

SoU 

TPH was detected only in shallow soils down to 2.5 feet below the surface, with a 
maximum level of 4,650 mg/kg at two feet at test pit AM-TP-1. In the same sample, the 
concentration of tentatively identified compounds (TICs) in the volatile range is 6,700 
mg/kg. Additional evaluation of the TICs may be necessary to implement the selected 
alternatives. Technologies retained to treat soils containing TPH and TICs are 
excavation and biotreatment (S6), low temperature thermal desorption (S8), and soil 
washing (SI2). Soil washing was retained because it can remediate organics and metals. 
All other ex-situ alternatives are less cost-effective. In-situ technologies were dismissed 
since the contamination was not detected deep in the subsurface. 

Elevated levels of beryllium were detected throughout the soils at the Aircraft 
Maintenance Area at concentrations that exceeded both the PRG (0.149 mg/kg) and the 
background upper limit (1.08 mg/kg). Analytical data seems to indicate that elevated 
levels of beryllium are primarily in the shallow soils between 1 to 2 feet deep, which 
reportedly are imported fill material of unknown origin used to grade the site prior to 
development as an Aircraft Maintenance Area. Remediation would require the removal 
and treatment of the backfill down to PRGs or capping. Alternatives retained to treat for 
metals include solidification/stabilization (S7) and soil washing (S12). These 
technologies were combined with technologies to treat for TPH in soil to develop 

3-17 

26-34.R2 4/27/94 



alternatives to the site. In addition, soil solidification/stabilization (S7) and soil washing 
(SI2) were each retained as stand alone alternatives to treat both TPH and metals. 

Sediment 

The sediment at the Aircraft Maintenance Area is enclosed in concrete vaults and can 
easily be removed and treated separately from the soils at the site. 

The sediment contaminant profile is uniquely different from the soil. TPH ranges 
from 230 to 2,500 mg/kg and is present in sediment samples tested. Lead was detected in 
all samples analyzed, but only exceeded the 535 mg/kg cleanup criteria in one. Lead 
very likely would be an issue in disposing of the sediment because of the impact on 
RCRA land disposal criteria. Beryllium and arsenic were detected at concentrations that 
exceeded background levels in several sediment samples as well. Benzo[A]pycene was 
detected in four (of eight sites) at levels that exceed PRGs. Remedial alternatives 
retained to treat the sediments are excavation and biotreatment (S6), low temperature 
thermal desorption (S8), or thermal destruction (S9). These technologies would be 
followed by either solidification/stabilization (S7) or soil washing (S12) to treat the metal 
contamination. Soil washing (S12) was also considered as a stand alone alternative to 
treat both TPH and metals. 

3.2.8 Site 8: Fuel Lines 
Fuel contaminant concentrations between 10 mg/kg and 264 mg/kg were identified in 

shallow soil samples (approximately 2 feet deep) throughout most of the site. For 
shallow soil contamination, all in-situ alternatives are not effective and therefore rejected. 
The volume of soil contamination is expected to be relatively high, therefore off-site 
thermal destruction (S9) was rejected because of high costs. Retained alternatives 
include biological treatment (S6), and low temperature thermal desorption (S8). These 
two alternatives are generally more cost-effective than other ex-situ alternatives for TPH 
contaminants. 

3.2.9 Site 9: Building 442 AST 

No soil contamination was found at this site. 

3.2.10 Site 10: Transformer and Oil-containing Items 

Seven of 54 transformer and oil-containing items showed PCB concentrations above 
50 ppm. We recommend that all items containing PCB above 50 ppm be removed from 
the site and appropriately treated and disposed, in conformance to TSCA. 

3.3 SCREENING OF GROUNDWATER REMEDIAL ALTERNATIVES 

Each groundwater alternative has been screened to determine its applicability, 
effectiveness, implementability and cost for each of the HAA sites. The preliminary 
screening of alternatives for each site is presented in Table 3.5. The no action alternative 
is retained at all sites as a baseline. The retained alternatives for each site are 
summarized in Table 3.4. 
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TABLE 3.5 
PRELIMINARY SCREENING OF REMEDIAL 

ALTERNATIVES FOR GROUNDWATER 
Hamilton Army Airfield 

Site/Alternative Effectiveness Implementability Costd) Retained       Eliminated 

Sitel: POL AREA 

Gl -No Action No Yes Low X 

G2-In-situ Biostimulation Yes Maybe Low X 

G3-Air Stripping and Carbon 
Adsorption 

G4-Carbon Adsorption 
G5-Biological Treatment 
G6-UV/Oxidation 

Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
Yes 

Medium 
Low 
Low 
High 

X 

X 

X 

X 

G7-In-situ Air Sparging Yes Yes High X 

Site 2: BURN PIT 

Gl-No Action No Yes Low X 

G2-In-situ Biostimulation Yes Yes Low X 

G3-Air Stripping and Carbon 
Adsorption 

G4-Carbon Adsorption 
G5-Biological Treatment 
G6-UV/Oxidation 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

Medium 
Low 
Low 
High 

X 

X 

X 

X 

G7-In-situ Air Sparging Yes Yes High X 

Site 3: REVETMENT AREA 

Gl-No Action Yes Yes NA X 

G2-In-situ Biostimulation NA NA NA X 

G3-Air Stripping and Carbon 
Adsorption 

G4-Carbon Adsorption 
G5-Biological Treatment 
G6-UV/Oxidation 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

X 

X 

X 

X 

G7-In-situ Air Sparging NA NA NA X 

(1) Cost comparison ratings (i.e., high, medium, low) are relative costs for specific site conditions. 

NA = Not Applicable 
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TABLE 3.5 (continued) 

Site/Alternative                          Effectiveness Implementability CostO) Retained       Eliminated 

Site 4: PUMP STATION 

Gl-No Action 
G2-In-situ Biostimulation 

Yes 
NA 

Yes 
NA 

NA 
NA 

X 

X 

G3-Air Stripping and Carbon 
Adsorption 

G4-Carbon Adsorption 
G5-Biological Treatment 
G6-UV/Oxidation 
G7-In-situ Air Sparging 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

X 

X 

X 

X 

X 

Site 5: FORMER SEWAGE TREATMENT PLANT (FSTP) 

Gl-No Action 
G2-In-situ Biostimulation 

No 
No 

Yes 
No 

Low 
Low 

X 

X 

G3-Air Stripping and Carbon 
Adsorption 

G4-Carbon Adsorption 
G5-Biological Treatment 
G6-UV/Oxidation 
G7-In-situ Air Sparging 

Yes 
Yes 
No 
No 
No 

Yes 
Yes 
Yes 
Yes 
No 

Medium 
Low 
Low 
High 
High 

X 

X 

X 

X 

X 

Site 6: EAST LEVEE LANDFILL 

Gl-No Action 
G2-In-situ Biostimulation 

Yes 
NA 

Yes 
NA 

NA 
NA 

X 

X 

G3-Air Stripping and Carbon 
Adsorption 

G4-Carbon Adsorption 
G5-Biological Treatment 
G6-UV/Oxidation 
G7-In-situ Air Sparging 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

X 

X 

X 

X 

X 

(1) Cost comparison ratings (i.e., high, medium, low) are relative costs for specific site conditions. 

NA = Not Applicable 
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TABLE 3.5 (continued) 

Site/Alternative Effectiveness Implementability CostO> Retained       Eliminated 

Site 7: AIRCRAFT MAINTENANCE 

Gl-No Action No Yes Low X 

G2-In-situ Biostimulation No Yes Low X 

G3-Air Stripping and Carbon 
Adsorption Yes Yes Medium X 

G4-Carbon Adsorption Yes Yes Low X 

G5-Biological Treatment Yes Yes Low X 

G6-UV/Oxidation Yes Yes High X 

G7-In-situ Air Sparging No Yes High X 

Site 8: FUEL LINES 

Gl-No Action Yes Yes NA X 

G2-In-situ Biostimulation NA NA NA X 

G3-Air Stripping and Carbon 
Adsorption NA NA NA X 

G4-Carbon Adsorption NA NA NA X 

G5-Biological Treatment NA NA NA X 

G6-UV/Oxidation NA NA NA X 

G7-In-situ Air Sparging NA NA NA X 

Site 9: BUILDING 442 AST 

Gl-No Action Yes Yes NA X 

G2-In-situ Biostimulation NA NA NA X 

G3-Air Stripping and Carbon 
Adsorption NA NA NA X 

G4-Carbon Adsorption NA NA NA X 

G5-Biological Treatment NA NA NA X 

G6-UV/Oxidation NA NA NA X 

G7-In-situ Air Sparging NA NA NA X 

(1) Cost comparison ratings (i.e., high, medium, low) are relative costs for specific site conditions. 

NA = Not Applicable 
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3.3.1 Sitel: POL Area 
Maximum concentrations of contaminants found at the POL Area are TPH (14,000 

ug/L), VOCs (4,720 ug/L) and SVOCs (1,474 ug/L). The low permeability of the soils 
and relatively flat hydraulic gradient result in very slow migration of the contaminant 
plume. Groundwater pumping will be extremely difficult as indicated by the field 
observed hydraulic conductivity of 1.2xl0-7 feet per second. 

Six of the seven groundwater alternatives are effective and implementable. In-situ 
biostimulation (GW2) is retained because it is effective on the contaminants of concern 
and is relatively low in cost; however, operation may be somewhat difficult to control 
because of low permeability of the soil. Carbon adsorption (GW3) is cost effective for 
the low organic concentration and flow rate expected at the POL site. Biological 
treatment (GW5) is a cost effective alternative. Filtration (GW3) is retained because it is 
a pretreatment step for the other alternatives. Air stripping with liquid phase carbon 
adsorption (GW3) is rejected because carbon adsorption alone is equally effective, 
construction and operation is associated with one operation unit. Air stripping with 
carbon adsorption is usually the more effective alternative if the contamination consists 
of mostly of VOCs so that the carbon is used only to polish small quantities of less 
volatile organics (1,280 ug/L SVOCs). The groundwater at POL contains significant 
levels of less volatile organics so that the carbon adsorption unit would experience 
significant loading. UV/oxidation (GW6) was dismissed because it is not applicable to 
the suite of analytes requiring treatment. In-situ air sparging (GW7) was rejected 
because this technology needs to be implemented in conjunction with soil vapor 
extraction (SVE). SVE is not feasible because of the proliferation of bedrock and tight 
soils throughout the area. 

3.3.2 Site 2: Burn Pit 
The only analyte that requires remediation of the groundwater at the Burn Pit is TPH 

in order to comply with the SFRWQCB nondegradational policy. Three of five samples 
exceed the CRL of 100 ug/L with a maximum concentration of 140 ug/L. These results 
are based on one round of sampling conducted in 1991 (Engineering Science 1993). 
Since additional sampling is needed to determine if a trend exists and to track seasonal 
variations, only the no action alternative (GW1) was retained. 

333 Site 5: Former Sewage Treatment Plant 

Four analytes in the groundwater at the Former Sewage Treatment Plant exceed 
ARARs: benzene, dichlorobenzene, phenol, and antimony. Groundwater in the area is 
shallow and collector trenches would be capable of collecting the groundwater. The flow 
rate may vary from 0 to 10 gpm. Two groundwater alternatives are effective and 
implementable: no action (GW1) and precipitation followed by carbon adsorption 
(GW4). The groundwater is brackish at the Former Sewage Tretment Plant contains high 
concentrations of minerals. Precipitation would reduce the mineral content of the 
groundwater. Carbon adsorption is cost effective at low flow rates and at low 
concentrations of organic contamination. In-situ biostimulation (GW2) and biological 
treatment (GW5) were dismissed because dichlorobenzene is toxic to microorganisms 
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(Paterson 1985). Air stripping followed by liquid phase carbon adsorption (GW4) is 
rejected because carbon adsorption alone is equally effective. UV/oxidation (GW6) is 
not effective in treating phenols and was rejected. Air sparging (GW7) was rejected 
because this technology needs to be implemented in conjunction with soil vapor 
extraction (SVE). SVE is not feasible since the groundwater depth is very shallow. 

3.3.4 Site 7: Aircraft Maintenance Area 

Three analytes require treatment at the Aircraft Maintenance Area: benzene, 
beryllium, and chromium. Four of the seven groundwater alternatives are effective and 
implementable, including the no action alternative (GW1). Precipitation/filtration (GW3) 
is needed as a pretreatment step since the groundwater underlying the site is brackish and 
contains high concentrations of minerals. Carbon Adsorption (GW4), Biological 
Treatment (GW5) and UV/oxidation (GW6) were all retained to treat benzene. In situ 
technologies, biostimulation (GW2) and air sparging (GW7) were dismissed because 
they cannot remediate the metal contamination in the groundwater. Air stripping with 
liquid phase carbon adsorption is dismissed since carbon adsorption alone is equally 
effective for benzene at low flow rates. The hydraulic conductivity at the site is 
approximately 8xl0-6 and groundwater extraction is expected to be extremely difficult. 

3.3.5 Other Sites 

Other sites had minor groundwater contamination but contaminant concentrations 
detected were all below the available ARARs. These sites include the following: 

Site 3 - Revetment Area 
Site 4 - Pump Station 
Site 6 - East Levee Landfill 

3.3.6 Discharge of Treated Water 

The three potential discharge routes for treated groundwater retained for detailed 
evaluation include: 1) Surface water; 2) Publicly-Owned Treatment Works, and; 3) 
Reinjection or Alluvial groundwater discharge. 

Discharges to Surface Water 

Effluent discharge to a surface water body is regulated locally by the San Francisco 
Bay Regional Water Quality Control Board (SFRWQCB). The SFRWQCB requires a 
facility permit outlining the chemical constituents and removal processes. Surface water 
bodies near HAA with a potential likelihood of receiving treated effluent are the San 
Pablo Bay, wetlands along San Pablo Bay, and Pacheco Creek. Discharge to wetlands 
was selected as the best discharge alternative for groundwater remedial project at Landfill 
26, an adjacent site. 

The SFRWQCB mandated that before an NPDES permit to discharge is granted the 
following options must be considered (SFRWQCB 1988): 

1. Reclamation of extracted water 

2. Discharge to POTW 
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An effluent reclamation feasibility study must be prepared to show that Option 1 is 
infeasible. Then in a written letter, the POTW must refuse to accept the treated effluent. 

Draft discharge limits negotiated for the Landfill 26 treatment discharge are presented 
in Table 3.6 (SFRWQCB 1992a). The effluent limits may be changed to reflect SWELs 
(Appendix I). 

Discharges to drinking water sources will have more stringent limits which may 
exceed ARARs. 

Discharge to POTW 

The Novato Sanitary Sewer District is the local POTW for HAA. There are no 
specific pollutant limits for gasoline and fuels. However, Novato Sanitary Sewer District 
will evaluate proposed discharges on a case-by-case basis. Specific pollutant limits are 
summarized in Table 3.7. 

Alluvial Groundwater Discharge (Reinjection) 

Discharging the effluent to the ground or subsurface includes beneficial results. The 
recovery system effluent may be discharged to recharge wells or used as irrigation water 
at various locations on the site. On-site reuse of treated water would reduce the site's 
water supply demands. However on-site reuse can not be evaluated until future site use 
has been determined. Discharging to the subsurface (reinjection) in strategically placed 
recharge wells or drains may speed up remediation at the site. Recharge upgradient of 
the site recovery wells increases local gradients and, therefore, groundwater flow 
velocities to the pumping recovery wells. Increasing flow by reinjection should decrease 
the time necessary to complete remediation and could substantially decrease operating 
and maintenance costs. 

Discharge to the ground or recharge to groundwater would require either that the 
effluent meet the most stringent ARARs or that a risk assessment be prepared. If 
discharge concentrations exceeded ARARs, the risk assessment would need to confirm 
that the discharge would result in an acceptable cancer risk. Most of the water recharged 
upgradient of recovery wells at the site could subsequently be pumped out of the ground 
by recovery wells, thus avoiding off-site migration. Therefore, a risk assessment may 
indicate that water with contaminant levels above ARARs could safely be reinjected at 
the site based on the technical quality of the recharge system design. However, studies 
conducted at Landfill 26, an adjacent site, indicate that there are no adequate water- 
bearing bodies underground to receive the discharge. For this reason reinjection into an 
aquifer is rejected from further consideration. 

3.3.7 Discharge of Untreated Water 
The discharge of untreated groundwater to the proposed Landfill 26 treatment plant 

may also be available. The proposed Landfill 26 treatment plant will be a 40 gallons per 
minute (GPM) system consisting of oil/water separation, sand filtration, metal 
precipitation, and carbon adsorption. The design influent concentrations for the Landfill 
26 treatment plant is presented in Table 3.8. 
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TABLE 3.6 
DRAFT NPDES DISCHARGE LIMITS FOR LANDFILL 26 TREATMENT PLANTED 

Discharge Limitations (mg/W2) Monitoring Requirements 
Average Maximum Instantaneous Measurement Sample 

Discharge Parameter Monthly Daily(3) Maximum Frequency Type 

Flow (MGD) MO Daily Measured 

Conductivity MO 5/week Grab 

TDS MO 1/week 8-hr comp. 

Calcium MO 1/month 8-hr comp. 

Chloride MO 1/month 8-hr comp. 

Sulfate MO 1/month 8-hr comp. 

Sodium MO 1/month 8-hr comp. 

Chemical Oxygen Demand 10 15 20 5/week Grab 

Total Organic Carbon 5 10 15 1/week Grab 

Total Suspended Solids 10 15 20 1/month 8-hr comp. 

TPH 15 30 1/month 3 grab/8 hr 

PH Not < 6.0 standard units i lor > 9.0 standard units at all times daily Grab 

Metals 
Aluminum 0.05 0.07 0.10 1/month 8-hr comp. 

Antimony 0.003 0.004 0.006 1/month 8-hr comp. 

Arsenic 0.02 0.025 0.030 1/month 8-hr comp. 

Barium 1.0 1.5 2.0 1/month 8-hr comp. 

Chromium 0.05 0.07 0.10 1/month 8-hr comp. 

Iron 0.3 0.6 0.7 1/month 8-hr comp. 

Lead 0.005 0.01 0.02 1/month 8-hr comp. 

Nickel 0.10 0.15 0.20 1/month 8-hr comp. 

Silver 0.0023 0.01 0.02 1/month 8-hr comp. 

Zinc 5.0 7.0 10.0 1/month 8-hr comp. 

Organics 

Benzene 0.005 0.007 0.010 1/month Grab 

Trichloroethene 0.005 0.007 0.010 1/month Grab 

Vinyl Chloride 0.002 0.003 0.004 1/month Grab 

bix(2-Ethylhexyl)phtha 0.004 0.006 0.006 1/month G.ab 

Pesticides/PCBs 

4,4-DDD 0.0001 0.00015 0.0002 1/month Grab 

4,4'-DDE 0.0001 0.00015 0.0002 1/month Grab 

4,4'-DDT 0.0001 0.00015 0.0002 1/month Grab 

(1) These limits may or may not apply to HAA (to be determined by SFRWQCB). 
(2) Unless otherwise indicated, these are gross discharge limitations. 

(3) MO = Monitoring only. 

Source: SFRWQCB 1992a. 
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TABLE 3.7 

DISCHARGE LIMITS FOR NOVATO SANITARY SEWER DISTRICT 

Maximum 
Pollutant                               Concentration (mg/1)            Comments 

Ammonia 125.0 
Arsenic 0.5 
Boron 1.0 
Cadmium 0.11 
Chromium (total) 1.0 
Copper 1.5 
Lead 0.4 
Mercury 0.1 
Nickel 1.0 
Silver 0.43 
Zinc 2.6 
Cyanide 1.0 
Phenols 5.0 
PAH's (polyaromatic hydrocarbons) 1.0 
TICH (total identifiable chlorinated 
hydrocarbons) 0.15 

TTO (total toxic organics) (case-by-case basis) 
Other toxic materials (case-by-case basis) 
BOD or TSS 400 (can apply for higher value) 
Petroleum soluble fat, oil, grease 200 
TDS 2,420 (at 5,000 gallons/day) 
Chloride 480 (at 5,000 gallons/day) 

Additional limits include: 

• liquid temperature of 60°C (140°F) 

• pH between 5.5 and 8.5 

• color limitations 
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TABLE 3.8 

LANDFILL 26 TREATMENT PLANT 
INFLUENT CHARACTERISTICS 

Estimated Influent 
Parameter Concentration 

Total Dissolved Solids (TDS) 2,500 
Nitrate-Nitrite as N 1.0 
Calcium 200 
Chloride 1,000 
Sulfate 240 
Sodium 600 
Chemical Oxygen Demand (COD) 200 
Total Organic Carbon (TOC) 50 
Total Suspended Soils (TSS) 0 
Total Petroleum Hydrocarbons (TPH) 30 
pH 7.0 

Metals 
Aluminum 12 
Antimony 0.03 
Arsenic 0.01 
Barium 0.40 
Boron 1.00 
Cadmium 0.01 
Chromium 0.02 
Copper 0.05 
Iron 27.00 
Lead 0.10 
Magnesium 60.00 
Manganese 1.40 
Nickel 0.05 
Silicon 22.00 
Silver 0.01 
Zinc 0.28 

Organics 
Acetone 0.022 
Benzene 0.001 
Chlorobenzene 0.006 
Methylene Chloride 0.002 
Toluene 0.001 
Total Xylenes 0.001 
Trichloroethene 0.020 
Vinyl Chloride 0.005 
bix(2-Ethylhexyl)phtha 0.015 
1,3-Dichlorobenzene 0.010 
Naphthalene 0.020 
Phenanthrene 0.010 
Phenol 0.020 

Pesticides 
4,4-DDD 0.001 
4,4'-DDE 0.001 
4,4'-DDT 0.001 

Estimated influent concentrations are based on groundwater concentrations observed during previous field investigations. 
Source: USACE 1992. 
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SECTION 4 

DEVELOPMENT OPTION 
EVALUATION OF SOIL REMEDIAL ALTERNATIVES 

The soil and groundwater remediation technologies that passed the screening 
described in Section 2 are assembled and screened as comprehensive alternatives in 
Section 3. A sufficient number of alternatives are retained to provide a broad range of 
possible actions to address the general remediation objectives. This section provides a 
detailed evaluation of the remedial alternatives that were retained after alternative 
screening and to select remedies for each site area. The evaluation includes: 

• Detailed descriptions and preliminary specifications of each remedial alternative 
retained, emphasizing the technologies used and the components of each 
alternative; and 

• Detailed analysis of each remedial alternative retained relative to the evaluation 
criteria established to address CERCLA requirements. 

This detailed evaluation of alternatives is completed on a site-by-site basis and 
includes an analysis of each retained remedial alternative relative to the nine evaluation 
criteria established to address CERCLA requirements. The nine evaluation criteria are 
used to conduct a comparative analysis that focuses on the relative performance or 
applicability of each remedial alternative to site-specific conditions. The nine evaluation 
criteria are presented below. 

Overall protection of human health and the environment: Alternatives are 
assessed to determine whether they can adequately protect human health and the 
environment from unacceptable short and long-term risks posed by hazardous substances, 
pollutants, or contaminants by eliminating, reducing, or controlling exposures. 

Compliance with ARARs: Alternatives are assessed to determine whether they attain 
applicable or relevant and appropriate requirements and meet remedial action objectives. 
Action specific ARARs include RCRA requirements for land disposal if the soil is 
excavated. 

Long-term effectiveness and permanence: Alternatives are assessed for the long- 
term effectiveness and permanence they provide including the magnitude of residual risk 
remaining from untreated waste or treatment residuals. Additionally, the adequacy and 
reliability of the alternatives is assessed. 
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Reduction of toxicity, mobility, or volume through treatment: This assessment 
criteria addresses the degree to which alternatives use recycling or treatment to reduce 
toxicity, mobility, or volume of the principal hazards posed by the site. 

Short-term effectiveness: The short-term impacts of alternatives are assessed to 
consider risks to the community, site workers, and the environment during 
implementation of the alternative. 

Implementability: The ease or difficulty of implementing the alternative is assessed 
including technical feasibility, administrative feasibility, and availability of services or 
materials. 

Cost: The costs to implement the alternative are estimated. The cost estimate 
includes capital costs, operation and maintenance costs, and present value costs. 

State acceptance: This assessment provides an evaluation of the state's anticipated 
position including key concerns related to alternatives and their compliance with ARARs. 

Community acceptance: This assessment determines the community preferences for 
the alternatives. 

The last two criteria, state and community acceptance are evaluated in this draft AA as 
anticipated acceptance, but will be updated in the Final AA to reflect state and 
community comments on the EI/AA reports. 

As described in Section 2.1, the ultimate future use of the HAA property has not been 
determined at this time. This AA addresses the two potential land use options which will 
likely result in the greatest exposure to humans and environmental receptors. 

These two options are: 

Option 1 - sale to private developer will likely result in the greatest degree of 
human exposure to contaminants, if the developer converts the property to a 
residential area. 

Option 2 - creation of an artificial wetland will likely present the greatest degree of 
environmental risk.  Flooding would affect the Revetment Area, Bum Pit, Pump 
Station,   Former   Sewage   Treatment   Plant,   East   Levee   Landfill,   Aircraft 
Maintenance Area and the JP-4 fuel line area. 

Section 4 is a site-by-site detailed evaluation of the soil remedial alternatives retained 
cfter initial screening for the sale to developer option.   Section 5 is the evaluation of 
groundwater remedial alternatives which is also associated with the Development Option. 
Section 6 is the detailed evaluation of remedial alternatives assuming the Wetland 
Option. 

Table 3.4 is a summary of the alternatives retained for each of the nine sites. A total 
of twelve soil remedial alternatives have been retained after evaluation in preliminary 
screening. These alternatives include: 

• SI: No Action; 

• S2: Capping; 
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S3: In-situ Soil Flushing; 

S4: In-situ Bioremediation; 

S5: In-situ Soil Vapor Extraction; 

S6: Excavation and Biological Treatment; 

S7: Excavation and Solidification/Stabilization; 

S8: Excavation and Low Temperature Thermal Desorption; 

S9: Excavation and Off-site Thermal Destruction; 

S10: In-situ Bioventing; 

SI 1: Excavation and Chemical Oxidation; and 

S12: Excavation and Soil Washing. 

4.1 SITE 1: POL AREA 

Soil contamination at the POL Area is characterized by moderate concentrations of 
TPH (503 mg/kg maximum concentration detected at 17 feet below ground surface) 
around the location of the former site of AST-2 and a recently removed fuel supply line 
that led to the tank farm. The subsurface soil matrix at POL is predominantly fractured 
rock and other low permeability soil formations with a hydraulic conductivity of 1.2x10-7 

ft/sec. Excavating the soil to a cleanup goal of 10 mg/kg is not practical and it is unlikely 
that in-situ technologies can attain 10 mg/kg TPH cleanup goal in fractured rock or tight 
soil formations. Instead of the 10 mg/kg cleanup goal selected for all other HAA sites, a 
cleanup goal of 100 mg/kg TPH was selected. All of the contamination detected above 
100 mg/kg of TPH in this area was in the interval between 14 and 17 feet bgs in both 
rock and soil. No other analytes exceeded PRGs or other cleanup goals. The human 
health risk at the site is less than 1 x 10-6. The ecological risk also did not identify 
additional chemicals of concern. The volumes of contaminated soil and rock with TPH 
concentrations above 100 mg/kg are estimated at approximately 5,190 cubic yards of soil 
and 15,300 cubic yards of rock. The area of contamination is shown in Figure 1.3. 
Contaminated rock accounts for 75 percent of the estimated volume exceeding 100 
mg/kg TPH at the POL sites. Figure 4.1 is an area map which shows the locations of 
TPH concentrations at the POL site. 

Remedial alternatives retained Tor this site area include: 

• SI: No Action; 

• S3: In-situ Soil Flushing; 

• S4: In-situ Bioremediation; and 

• S10: In-situ Bioventing. 

The following four subsections present the evaluation of each alternative relative to 
the nine evaluation criteria. Additionally, Figure 4.2 presents the summary of the 
detailed analysis of the remedial alternatives retained relative to the evaluation criteria. 
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For the POL Area, special consideration must be given when making final alternative 
selection to best combine soil remedial alternatives and groundwater remedial 
alternatives (see Section 5.1). The soil and groundwater alternatives can work together to 
provide an overall site solution for the POL Area. 

4.1.1 SI: No Action (POL Area) 

The no action alternative was retained after evaluation in the screening stage to 
provide a basis of comparison to the other alternatives. The no action alternative for soil 
at this site would consist of no remedial activities, but soil contaminated with TPH at 
concentrations greater than 100 mg/kg generally will require long-term groundwater 
monitoring to track the potential spread of contamination. Groundwater monitoring will 
be addressed in Section 5.1. Land use restrictions may not be necessary, because there is 
very low expected risk to human health or the environment for present or anticipated 
future land use at the POL Area (Engineering-Science 1993). Under the no action 
scenario the adjacent drainage ditch may continue to be impacted by elevated TPH 
during periods when the water table is high. 

Protection of human health and the environment: The no action alternative is 
currently protective of human health and the environment, because anticipated future and 
present land use options show very low quantifiable carcinogenic, noncarcinogenic, or 
environmental risk associated with the pathways evaluated for the POL Area 
(Engineering-Science 1993). Carcinogenic risks are 4xl0-8 for base employees, 6x10-» 
for residents and 2xl09 for construction workers. All estimated risks are below the 
carcinogenic risk range of lxlO-6 as specified in the NCP. 

Some potential risk remains, however, due to possible migration of existing 
contaminants from the soils to the groundwater. Protectiveness of the no action 
alternative will be addressed however, in the groundwater remedial alternatives 
evaluation (Section 5.1). The evaluation of groundwater remediation alternatives will 
address the contamination once it is transferred to groundwater. 

Compliance with ARARs: A remedial action cleanup goal for TPH (100 mg/kg) has 
been established to provide protection of the underlying groundwater. The 100 mg/kg 
TPH level was established based on the LUFT guidance methodology (see Section 2). 
No other detected analytes exceeded PRGs or cleanup levels, therefore only TPH 
contamination requires remedial action. All estimated risks are below the carcinogenic 
risk range specified in the NCP 

The no action alternative would not be in compliance with the remedial action 
objective because of the elevated TPH concentrations. Due to natural dispersion and 
attenuation the TPH contamination may eventually meet the remedial action objective if 
site conditions are favorable. However, the time required for this natural attenuation 
process cannot be accurately predicted, and the remedial action objective may not be 
achievable in an acceptable time period. 

Location specific ARARs (critical habitat/or and endangered or threatened species) 
are satisfied because there is no expected risk to environmental receptors, and the 
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implementation of the no action alternative will not affect listed species or critical 
habitat. 

Long-term effectiveness and permanence: Natural processes including biological 
activity, dispersion and attenuation would eventually reduce the TPH contamination to 
meet the remedial action objective if site conditions are favorable. However, this natural 
attenuation processes could require an excessive length of time to achieve the remedial 
action objective. Attenuation time can be estimated but additional investigation data on 
magnitude and extent of contamination are needed. Additionally, residual TPH 
contamination could impact the underlying groundwater. The groundwater remedial 
alternatives evaluation in Section 5.1 includes an assessment of remedial alternatives 
with consideration of long-term groundwater protection and monitoring. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would do almost nothing to reduce the toxicity, mobility, or volume of 
contaminants. Until contaminants are consumed or break down into less toxic 
compounds by natural processes, the mitigation of contaminants to the groundwater 
remains a possibility. Eventually the mobility and volume would decrease as a result of 
natural attenuation. 

Short-term effectiveness: Short-term effectiveness is achieved with the no action 
alternative, because there are no significant impacts to the community, site workers, and 
environment resulting from this alternative. It is reasonable to assume that the plume 
will continue to migrate. Under the no action alternative, no additional exposure 
pathways would be created, and there would be very little risk to personnel conducting 
groundwater monitoring. 

Implementability: This alternative is readily implemented because no remedial 
actions are required. However, administrative implementation may be difficult based on 
state and community acceptance. 

Cost: The estimated cost for this alternative is presented in Table DW-1.1 in 
Appendix D. Capital, annual, or present worth costs associated with groundwater 
monitoring are presented in Table DW-1.1 in Appendix D. Capital cost is estimated to 
be $25,400. Present worth cost is estimated to be $562,000. These costs also apply to 
the no action groundwater alternative. 

State acceptance: The no action alternative may be acceptable because groundwater 
remedial alternatives under evaluation in Section 4.2.1 will address the long-term riFk. 
Regulatory acceptance may be difficult to attain because this alternative will not address 
the non-degradational policy of the SFRWQCB. 

Community acceptance: Community acceptance may be difficult to attain due to 
public perceptions regarding land use and lack of active treatment of contaminants. 

4.1.2 S3: In-Situ Soil Flushing (POL Area) 

In-situ soil flushing has been reported as an effective remedial action for the removal 
of organics and inorganics from soils. Soil flushing is a process in which a flushing 
solution is sprayed, flooded, or injected over and into the soil area to be treated. As the 
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solution percolates through the treatment zone, it flushes/mobilizes contaminants from 
the soil matrix. The flushing solution carries the soil contaminants through the soil 
profile until it mixes with underlying groundwater. The solution is then collected in 
downgradient recovery wells or trenches and pumped to the surface for treatment. 
Appendix E presents a flow diagram of the process. 

To implement the soil flushing alternative at the POL site, an extensive infiltration 
system and collection system would be required to improve remediation time and 
performance due to low-permeability soils on site. Additionally, groundwater monitoring 
would be necessary to ascertain that contaminants do not migrate beyond the remedial 
area boundaries during the remediation phase. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of four infiltration wells above the area of contamination (infiltration 
wells process option is selected over spray system); 

• Construction of ten recovery wells downgradient of the area of contamination; 

• Construction of the soil washing effluent treatment plant (granular activated carbon 
treatment); 

• Treatment of soils with flushing solution; 

• Discharge of treated groundwater; 

• Soil sampling to monitor progress; and 

• Groundwater sampling to confirm that contaminants are not migrating beyond the 
remedial area boundaries. 

Protection of human health and the environment: The long-term potential risk 
associated with soil contamination at the POL site may be reduced because some of the 
contamination source would be removed if the flushing solution can be delivered to all 
soil in the contaminated area. Protection of human health and the environment needs to 
be considered because soil flushing would move the contaminants to the groundwater. 

Compliance with ARARs: A remedial action objective for TPH (100 mg/kg) has 
been established, based on the LUFT guidance (see Section 2), to provide protection for 
the underlying groundwater. No other contaminants require remediation. Because of the 
rock subsurface and large areas of tight soil formation at the site, unifurm site 
remediation to 100 mg/kg TPH may be difficult to achieve. A treatability study is 
recommended to evaluate the effectiveness of soil flushing at POL. 

Because in-situ soil flushing involves groundwater treatment and discharge, action 
specific ARARs would apply. The treatment ARARs are dependent on the beneficial 
groundwater use, which has not been determined for this site. Discharge must meet the 
federal and local requirements prior to the discharge (see Section 3.3.6 for more detailed 
discussion about discharging treated water). 
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Action-specific ARARs include State Water Resources Control Board resolution 
number 68-16 "non-degradational policy" for groundwater and pretreatment standards for 
discharge to the POTW. The "non-degradational policy" may be difficult to satisfy 
because contaminants will be flushed to the groundwater and the groundwater extraction 
system may not be effective in recovering the contaminants due to the low hydraulic 
conductivities of the soils at the site. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. 

Long-term effectiveness and permanence: In-situ soil flushing is effective at 
removing TPH from the soil, thus removing some of the potential groundwater 
contamination source. It would be difficult to achieve the 100 mg/kg TPH cleanup goal 
in rock formations, and a treatability test may be necessary. 

Reduction of toxicity, mobility, or volume through treatment: In-situ soil flushing 
would reduce the volume of the contaminants in the soil. However, the contaminants 
will become more mobile when transferred from the soil media to the groundwater. If 
the extraction system is not consistently effective, then the possibility of off-site 
migration of the contamination is increased. 

Short-term effectiveness: Site workers installing infiltration wells, extraction wells, 
and the treatment system may be exposed to contaminated soil and groundwater. Impacts 
resulting from the exposure are expected to be minimal, with proper engineering controls 
and personal protection equipment. Flushing will accelerate migration to groundwater 
and cleanup time compared to the no action natural attenuation. However, by flushing 
contaminants to the groundwater, short-term effectiveness will depend on the 
effectiveness of the groundwater extraction and treatment system. Due to site conditions, 
specifically low hydraulic conductivities, effective extraction of the elutriate would be 
difficult. 

Implementability: Components of soil flushing are commercially available, and it 
can be reliably operated when conditions are favorable. However, due to the low- 
permeability soils and unsaturated rock in the POL Area, implementation of this 
alternative will be difficult. To successfully extract the flushing solution effluent from 
media at low hydraulic conductivity, an extensive extraction system would be required. 
Under these site conditions, this alternative will be difficult to implement. 

Cost: The estimated cost for this alternative and assumptions ustJ are presented in 
Table D-1.2 in Appendix D. Capital costs are estimated to be $269,000 and annual costs 
are estimated to be $425,000 per year. It is assumed that groundwater monitoring would 
continue for 20 years, and details pertaining to those costs are given in Table DWM-1. 
The present worth cost is estimated to be $1,007,000, assuming a 2-year project life and a 
10 percent annual interest rate. 

State acceptance: Regulatory acceptance is anticipated to be difficult to achieve, 
because the transfer of soil contaminants to groundwater may not be acceptable 
especially since extraction of the soil flushing effluent would be difficult to implement. 
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Community acceptance: Community acceptance may be difficult to achieve due to 
implementation problems in extracting the soil washing effluent. 

4.1.3 S4: In-Situ Bioremediation (POL Area) 

In-situ bioremediation is a biological treatment process using naturally occurring or 
enhanced soil bacteria to consume hydrocarbons. To facilitate biological treatment, 
oxygen and nutrients are added to the soil. Because soils at the POL Area have a low 
permeability, an extensive infiltration system would be required to supply the micro- 
organisms with oxygen and nutrients. Under favorable conditions, bacteria populations 
would grow until the hydrocarbon foodstock is reduced. By-products of the treatment 
process will include fatty acids, carbon dioxide, water and other biologically accepted 
intermediate organic molecules. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of four infiltration wells  upgradient and above  the zone of 
contamination; 

• Application of oxygen and nutrients; 

• Soil sampling to monitor progress; and 

• Groundwater monitoring to confirm that contaminants are not migrating off site. 

Protection of human health and the environment: The potential risk resulting from 
migration of the existing soil contaminants to groundwater may be reduced because some 
of the contamination sources would degrade in an accelerated rate if the technology can 
be implemented and controlled. 

Compliance with ARARs: There are no chemical specific ARARs for the detected 
analytes. However, a remedial action objective for TPH (100 mg/kg) has been 
established at the POL Area to provide protection of the underlying groundwater. No 
other contaminants require remediation. In-situ bioremediation has been proven to be an 
effective treatment for the remediation of TPH contamination in soil. However, because 
of the rocky and other tight soil formation in the subsurface, uniform site remediation to 
100 mg/kg TPH may be difficult to achieve. A treatability study may be required. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: In-situ bioremediation would degrade 
most of the TPH in the sou, thus removing the potential groundwater contamination 
source. However, long-term effectiveness depends on the effectiveness of the infiltration 
system. Due to low soil permeability, the nutrient infiltration system may be difficult to 
control, and the long-term effectiveness of this alternative is needs to be addressed 
through a treatability study if this alternative is selected. 
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Reduction of toxicity, mobility, or volume through treatment: In-situ 
bioremediation would reduce the contaminant toxicity and volume. An infiltration 
system could potentially mobilize contaminants which may be difficult to contain due to 
the low hydraulic conductivity of the groundwater. Furthermore, because of the tight soil 
formations, not all the contaminants would be remediated. 

Short-term effectiveness: Site workers installing infiltration wells may be exposed to 
low concentrations of contaminants. However, with engineering controls and personal 
protection equipment the alternative is protective of site workers and community during 
remediation. Overall cleanup time will be improved over natural attenuation. 
Effectiveness in meeting remedial objective depends on how effective nutrients and 
oxygen into the soils. This can be determined by a treatability test. 

Implementability: In-situ bioremediation is a proven technology, components are 
commercially available, and it can be reliably operated when conditions are favorable. 
However, due to the low-permeability soils and unsaturated rock in the POL Area, 
implementation of this alternative will be difficult. Even with an extensive infiltration 
system to deliver oxygen and nutrients the technologies effectiveness in remediating all 
of the TPH contamination below the remedial action objective may not be possible. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-1.3 in Appendix D. Capital costs are estimated to be $285,000 and annual costs 
are estimated to be $234,000 per year. It is assumed that groundwater monitoring would 
continue for 20 years, and details pertaining to those costs are given in Table DWM-1. 
The present worth cost is estimated to be $867,000, assuming a 3-year project life and a 
10 percent annual interest rate. 

State acceptance: Regulatory acceptance may be difficult to achieve, because of the 
low soil permeabilities and the resulting difficulties in implementing the technology. 

Community acceptance: Community acceptance should be attainable because public 
perception regarding active treatment of contaminants and the reduction of long-term risk 
to the groundwater should be favorable. 

4.1.4 S10: In-situ Bioventing (POL Area) 

Deep subsurface contamination (below 10 feet) was detected in two general areas at 
the POL area: one near the top of the hill near monitoring well PL-MW-104 and the 
second area at the base of the hill near monitoring wells PL-M2-101, MW-114, and MW- 
115. During site investigation, positive Photo Ionization Detector (PID) readings were 
noted at between 12 feet to groundwater (28 feet) at MW-101. The PID near MVV-104 
did not detect hydrocarbons, however, the soil sample at 17 ft bgs had 503 mg/kg TPH. 
The soil in the zone of contamination is predominantly sandstone. The hydraulic 
conductivity was measured at 1.2 x 10-7 ft/sec. It may be possible to implement in-situ 
bioventing in both areas of contamination. A treatability test would be needed to 
evaluate potential performance in the field. Appendix E shows a process flow diagram of 
an in-situ bioventing system. 
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The sequence of activities that would be performed in this alternative consists of the 
following: 

• Construction of venting wells; 

• Insertion ofpiezo monitoring points; 

• Install blower system; and 

• Soil sampling to monitor progress. 

Protection of human health and the environment: The potential risk resulting from 
migration of the existing soil contaminants to groundwater is minimized because most of 
the contamination source would degrade. Furthermore, the low risk to the environment 
identified in the risk assessment would be further reduced. 

Compliance with ARARs: The concentrations of detected analytes are less than 
PRGs for those compounds for which PRGs can be established. A remedial action 
objective for TPH (100 mg/kg) has been established to provide protection of the 
underlying groundwater. In-situ bioventing has been proven to be an effective treatment 
for the remediation of TPH contamination in soil. The total risk for hypothetical future 
residents at the site is 6 x 10"8. The only detected analyte that requires remediation is 
TPH which exceeds the SFRWQCB remedial action objective. Because of the tight soil 
formation in the fractured rock media, uniform site remediation to 100 mg/kg may be 
difficult to achieve. A treatability study is recommended to evaluate the effectiveness of 
in-situ bioventing at POL. 

This alternative can be made consistent with location-specific ARARs with careful 
construction management and discharge management. Location-specific ARARs for 
wetlands, critical habitats and endangered species protection must be studied during the 
design phase of this alternative. 

With proper technology implementation, action specific ARARs associated with in- 
situ bioventing would be met including State of California requirements related to well 
installation. 

Long-term effectiveness and permanence: In-situ bioventing would be effective in 
the long-term for TPH because most of the TPH would degrade in the soil, thus removing 
the potential groundwater contamination source. It would be difficult to achieve 100 
mg/kg TPH in rock formations. A treatability study is needed to confirm this 
technology's effectiveness and establish design parameters at this site. 

Reduction of toxicity, mobility, or volume through treatment: In-situ bioventing 
would reduce the toxicity and volume of TPH. 

Short-term effectiveness: Site workers installing vent wells may be exposed to low 
levels of contamination. However, worker exposure can be minimized with engineering 
controls and personal protection equipment. 

Implementability: In-situ bioventing may be readily implemented and components 
are commercially available. However, the low permeability soils at the site may impact 
the reliability of the system.   An extensive vent system may be necessary to draw air 
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through the zone of contamination. A treatability study would have to be performed to 
determine the process's ability to induce flow. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-1.4 in Appendix D. Capital costs are estimated to be $108,000 and annual costs 
are estimated to be $64,000 per year. It is assumed that groundwater monitoring would 
continue for 20 years, and details pertaining to those costs are given in Table DWM-1. 
The present worth cost is estimated to be $267,000, assuming a 3-year project life and a 
10 percent annual interest rate. 

State acceptance: Regulatory acceptance may be difficult to achieve, because of the 
low soil permeabilities and the resulting difficulties in implementing the technology. 

Community acceptance: Community acceptance should be attainable because public 
perception regarding active treatment of contaminants and the reduction of long-term risk 
to the groundwater should be favorable. 
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4.2 SITE 2: BURN PIT 
The Burn Pit has two distinct areas of soil contamination, soil directly beneath the pad 

and around the perimeter of the pad. Because of the differences in the physical setting 
between the two areas, remedial action alternatives will be evaluated separately for each 
area. 

4.2.1 Beneath Pad 
The Burn Pit pad is made of concrete, 2 feet thick and 125 feet in diameter. Results of 

the El indicated that fuel hydrocarbon contamination is primarily in the upper 6 to 8 feet 
beneath the concrete pad (Engineering-Science 1993). One boring at the center of the 
pad detected TPH at 1,920 mg/kg immediately below the pad (2 ft depth) with 
concentrations decreasing uniformly to 17.3 mg/kg at 7 feet. Additionally, immediately 
below the pad (2 feet depth) the total benzene, toluene, ethyl benzene, and xylene 
(BTEX) was 3.0 mg/kg, total VOCs were 405 mg/kg, and total SVOCs were 148 mg/kg. 
The only analyte that exceeded ARARs, PRGs, or other cleanup goals was TPH. No 
additional chemicals of concern were identified in the human health risk assessment or 
the ecological risk assessment. 

Remedial alternatives retained for this site after evaluation in the screening stage 
(Section 3.2) include: 

• SI: No Action; 

• S4: In-Situ Bioremediation; 

• S5: In-Situ Soil Vapor Extraction; 

• S10: In-situ Bioventing; and 

• S6: Excavation and Biological Treatment. 

The estimated volume of TPH-contaminated soil with concentrations greater than 10 
mg/kg is 3,350 cubic yards. Figure 4.3 shows the locations and maximum TPH 
concentration (per sample) at the Burn Pit Site. 

The following five subsections present the evaluation of each alternative relative to 
the nine evaluation criteria. Additionally, Figure 4.4 presents the summary of the 
detailed analysis of the remedial alternatives retained relative to the evaluation criteria. 

4.2.1.1 SI: No Action (Burn Pit - Beneath Pad). The no action alternative was 
retained after evaluation in the screening stage to provide a basis of comparison to the 
other alternatives. The no action alternative for soil at this site would consist of no 
remedial activities. The soil would remain in place. Land use restrictions may not be 
necessary, because expected risks to human health and the environment are low, due to 
low contaminant concentration, toxicities, limited access, and natural degradation 
(Engineering-Science 1993). Soil contaminated with TPH at concentrations greater than 
10 mg/kg generally will require long-term groundwater monitoring. 

Protection of human health and the environment: The no action alternative is 
currently protective of human health and environment because anticipated future and 
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present land use options show very low quantifiable carcinogenic, non-carcinogenic or 
environmental risk associated with the pathways evaluated for the Burn Pit. 
Carcinogenic risks are lxlO-7 for base employees, lxlO-7 for residents, and lxlO'9 for 
construction workers. All estimated risks are below the carcinogenic risk range of lxlO-6 

as specified in the NCP (Engineering-Science 1993). However, some potential risk 
remains, resulting from migration of existing soil contaminants to the groundwater. The 
contamination may naturally degrade over a very long time. 

Compliance with ARARs: A remedial cleanup goal for TPH (10 mg/kg) has been 
established to provide protection to the underlying groundwater. No other detected 
analytes exceed PRGs or cleanup levels. All estimates are below the carcinogenic risk 
range specified in the NCP. 

The no action alternative would not be in compliance with the remedial action 
objective because of the elevated TPH concentrations. Due to natural dispersion and 
attenuation the TPH contamination may eventually meet the remedial action objective if 
site conditions are favorable. However, the time required for this natural attenuation 
process is long and cannot be accurately predicted without additional contamination data. 

Location specific ARARs appear to be satisfied because the burrowing owl (a listed 
endangered species), would not be able to burrow under the pad, and thus could not come 
in contact with the contamination. 

Long-term effectiveness and permanence: The no action alternative would not be 
directly effective in removing residual contamination that could impact the underlying 
groundwater. Natural dispersion and attenuation of the contamination may eventually 
meet the remedial action objective if site conditions are favorable. However, the time 
required for this natural attenuation process cannot be accurately predicted, and the soil 
cleanup goal for TPH may never be achieved if the pad remains in place. Nevertheless, 
residual contamination in the soil was determined to not pose a significant public health 
risk or risk to the environment for this site (Engineering-Science 1993), although 
groundwater quality can potentially be impacted if the soil contamination is not 
remediated. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would do almost nothing to directly reduce the toxicity, mobility, or volume 
of contaminants. Contaminant migration continues until natural attenuation eventually 
reduces the toxicity and volume of contamination. 

Short-term effectiveness: Short-term effectiveness is partially achieved with the no 
action alternative, because there are no impacts to the community, site workers, and 
environment resulting from the implementation of this alternative. However, the time for 
natural attenuation is very long and potential migration of contaminants from soil to 
groundwater remain. 

Implementability: Technically this alternative is readily implemented, because no 
remedial actions are required. However, administrative implementation may be difficult 
due to state and community acceptance. 
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Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-2.1.1 in Appendix D. As indicated, costs associated with 
groundwater monitoring are expected even though no remedial actions are to be 
implemented. Capital costs of $17,000 are associated with installation of wells. Annual 
costs of approximately $52,000 are associated with monitoring and present worth costs of 
$505,000 are estimated assuming 30 years of operation and a 10 percent annual interest 
rate. The costs also apply to the no action alternative at the perimeter of the Burn Pit pad. 
A variation of the no action alternative assumes no groundwater monitoring. The cost for 
this alternative is $1,000 and is explained in Section 5. 

State acceptance: Regulatory acceptance may be difficult to attain because this 
alternative will not achieve the TPH cleanup level of 10 mg/kg through treatment. 
Regulatory acceptance may be attainable because the contamination may naturally 
degrade over time, however, the time cannot be accurately predicted. 

Community acceptance: Community acceptance may also be difficult to attain due 
to public perceptions regarding land use and lack of active treatment of contaminants. 

4.2.1.2 S4: In-Situ Bioremediation (Burn Pit - Beneath Pad). In-situ 
bioremediation is a treatment process using naturally occurring or enhanced soil bacteria 
to consume hydrocarbons. To enhance biological treatment, oxygen and nutrients are 
added to the soil. Because the contaminated soil is below the concrete pad, an extensive 
infiltration system would be required to supply the micro-organisms with oxygen and 
nutrients. Under favorable conditions, bacteria populations would grow until the 
hydrocarbon foodstock is reduced. By-products of the treatment process will include 
fatty acids, carbon dioxide, water and other biologically accepted intermediate organic 
molecules. Appendix E shows a process flow diagram. 

Most of the contamination is less than 6 feet below the pad surface. Except for the 
center of the pad, most of the pad is thought to be on a sandy-gravelly backfill material 
that is up to 3 feet thick along the perimeter of the pad. Four biovent wells would be 
installed off center from the pad slotted in the bay mud zone down to 6 feet deep. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of four infiltration wells and extraction wells; 

• Application of oxygen and nutrients; and 

• Soil sampling to monitor progress. 

Protection of human health and the environment: The potential risk resulting from 
migration of the existing soil contaminants to groundwater is minimized because most of 
the contamination source would degrade. Furthermore, the current low risk to human 
health and the environment identified in the risk assessment would be further reduced. 

Compliance with ARARs: The concentrations of detected analytes are less than 
PRGs for those compounds for which PRGs can be established. A cleanup goal for TPH 
(10 mg/kg) has been established to provide protection of the underlying groundwater. In- 
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situ bioremediation has been proven to be an effective treatment for the remediation of 
TPH contamination in soil. Under favorable conditions the cleanup goal may be attained, 
however it may be difficult to attain ARARs uniformly under the pad because of the tight 
soil formations. A treatability study is recommended. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location specific ARARs appear to be 
satisfied because the burrowing owl (a listed endangered species) would not be able to 
burrow under the pad, and thus could not come in contact with the contamination. 

With proper technology implementation, action specific ARARs associated with in- 
situ bioremediation would be met. 

Long-term effectiveness and permanence: In-situ bioremediation would be 
effective in the long-term for TPH because most of the TPH would degrade in the soil, 
thus removing the potential groundwater contamination source. Consequently, the very 
low human health and environmental risk would be further reduced. The alternative 
would be effective in achieving the 10 mg/kg TPH cleanup goal if the contamination is 
primarily in the more permeable fill material direct beneath the pad instead of the 
underlying bay mud. 

Reduction of toxicity, mobility, or volume through treatment: In-situ 
bioremediation would reduce the toxicity and volume associated with TPH. 

Short-term effectiveness: Site workers installing infiltration wells could be exposed 
to a low levels of contamination, however, exposure can be minimized with engineering 
controls and personal protection equipment. 

Implementability: In-situ bioremediation may be readily implemented as it is a 
proven technology, components are commercially available, and it can be reliably 
operated. However, the bioremediation process may be difficult to control, because of 
low permeable soils at the site. An extensive infiltration system would be necessary to 
deliver oxygen and nutrients. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-2.1.2 in Appendix D. Capital costs are estimated to be $74,000 and annual costs 
are estimated to be $69,000 per year for 3 years. Monitoring costs are included in Table 
DWM-2. The present worth cost is estimated to be $245,000, assuming a 10 percent 
annual interest rate. 

State acceptance: Regulatory acceptance should be attainable if the treatability teat 
results are favorable. 

Community acceptance: Community acceptance should be attainable because public 
perception regarding active treatment of soil contaminants and the reduction of long-term 
risk to the groundwater should be favorable. 

4.2.1.3 S5: In-situ Soil Vapor Extraction (Burn Pit - Beneath Pad). Soil vapor 
extraction has been used successfully to remediate sites contaminated with VOCs. Air is 
drawn through the zone of contamination mobilizing contaminants which are captured by 
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the activated carbon at the discharge from the vacuum blower. In general, constituents 
with vapor pressures above 0.1 mm Hg at native soil temperatures (60°F) would be 
affected. 

Thermally enhanced soil vapor extraction is a variation of soil vapor extraction. It 
increases the rate of contaminant volatilization by raising soil temperatures. The 
volatilized organic vapors are then drawn from the soil at the surface into an off-gas 
treatment system. Two methods for heating the soil include radio/microwave heating and 
steam injection. 

Radio/microwave heating involves the use of radio frequency or microwave plasma 
energy to desorb organic contaminants from in-situ soils. The soil material converts the 
energy to heat as a result of dipole rotation and molecular vibration. This results in 
mobilization of contaminants by vaporization or thermal decomposition. Operating 
temperatures range from 200° to 750° F. The mobilized contaminants are then collected 
at the surface in a hood and drawn into an off-gas treatment system. 

Steam injection is another typical thermal process. It consists of forcing steam 
through contaminated soil, via injection wells, to thermally enhance the soil vapor 
extraction process. The vapor extraction is completed by applying a vacuum to a well or 
trench and inducing a flow of air through contaminated soils. The steam injection and 
vapor extraction working together air-strip the organic contaminants in the soil matrix. 
The recovered gaseous contaminants are then either condensed and processed/recycled or 
absorbed by activated carbon filters. The technology uses readily available components 
such as extraction and monitoring wells, a vapor liquid separator, a vacuum pump, and 
emission control equipment. 

Appendix E presents a process flow diagram. Thermal soil vapor extraction is not 
considered in this alternative analysis. The sequence of activities that would be 
performed include: 

• Construction of 4 vapor extraction wells; 

• Implement treatment system (vacuum blower, separator, and carbon units); 

• Treat soils; 

• Sample subsurface soil to confirm remediation goals; and 

• Off-site recycle/disposal of the spent carbon. 

Protection of human health and the environment: The potential risk resulting from 
migration of the existing soil contaminants to groundwater is minimized because ideally 
most of the mobile contamination source would be removed by the extraction process. 
Furthermore, the already low risk to the environment would be further reduced. 

Compliance «1th ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Soil vapor extraction has been 
proven to be an effective treatment for the remediation of TPH contamination in soil. 
Under favorable conditions the cleanup goal may be attained. However, if heavy 
hydrocarbons or oils are present, this treatment may not be able to remove all the 
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contamination.    A treatability study is recommended.    No other detected analytes 
exceeded PRGs or cleanup goals. 

Action specific ARARs that apply to soil vapor extraction include air quality 
regulations in controlling potential vapor emissions. These emissions would be 
adequately controlled with activated carbon and appropriate monitoring. 

This alternative can be made consistent with location-specific ARARs with careful 
discharge management and construction management. Location-specific ARARs appear 
to be satisfied because the burrowing owl (a listed endangered species) would not be able 
to burrow under the pad, and thus could not come in contact with the contamination. 

With proper technology implementation, all action specific ARARs associated with 
this technology would be met. Action specific ARARs include air discharge 
requirements, and management (Department of Transportation requirements and 
recycling/disposal facility requirements) of spent carbon. 

Long-term effectiveness and permanence: Soil vapor extraction would be effective 
for TPH in the long-term because most of the TPHs would be removed from the soil. 
Consequently, the currently very low human health and environmental risks would be 
further reduced. However, if heavy hydrocarbons or oils are present, this treatment may 
not be able to remove all the contamination. The alternative would be effective in 
achieving the 10 mg/kg TPH cleanup goal if the contamination is primarily in the more 
permeable fill material direct beneath the pad instead of the underlying bay mud. 

Reduction of toxicity, mobility, or volume: Soil vapor extraction would reduce the 
volume of volatile contaminants, but not the toxicity or mobility of the contamination. 

Short-term effectiveness: Site workers installing extraction wells may be exposed to 
low levels of contamination. However, exposure can be minimized with engineering 
controls and personal protection equipment. 

Implementability: Soil vapor extraction may be readily implemented and 
components are commercially available. However, the low permeability of soils at the 
site may impact reliability of the system. An extensive extraction system may be 
necessary to extract the gaseous contaminants. A treatability study would have to be 
performed to determine the process's ability to induce flow through the contaminated 
soils. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-2.1.3 in Appendix D. Capital costs are estimated to be $75,000 and annual costs 
are estimated to be $85,000 per year for 2 years. Monitoring costs are included in Table 
DWM-2. The present worth cost is estimated to be $223,000, assuming a 10 percent 
annual interest rate. 

State acceptance: Regulatory acceptance should be attainable if the treatability study 
results indicate that the process is implementable. 
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Community acceptance: Community acceptance should be attainable because public 
perception regarding active treatment of contaminants and the reduction of long-term risk 
to the groundwater should be favorable. 

4.2.1.4 S13: In-situ Bioventing (Burn Pit - Beneath Pad). The microorganisms 
naturally occurring in the soil are stimulated by drawing or pumping air through the zone 
of contamination below the pad. Most of the contamination is less than 6 feet below the 
pad surface. Except for the center of the pad, most of the pad is reported to be on a 
sandy-gravelly backfill material that is up to 3 feet thick along the perimeter of the pad. 
Four biovent wells would be installed off center from the pad slotted in the bay mud zone 
down to 6 feet deep. Air would preferentially flow through the more permeable back fill 
and into the bay mud. The bay mud is a relatively tight formation and the zone of 
influence would be limited. The area of influence and effectiveness of bioventing would 
require a pilot test prior to full scale implementation. Only low volumes of air would be 
withdrawn and no emissions treatment would be needed. Soil sampling, possibly by 
horizontal boring, could be used to verify that the remediation is complete. Appendix E 
shows a process flow diagram of an in-situ biovent system. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of wells; 

• Insertion of vacuum or pressure monitoring points; 

• Install blower system; and 

• Soil sampling to monitor progress. 

Protection of human health and the environment: The potential risk resulting from 
migration of the existing soil contaminants to groundwater is minimized because most of 
the contamination source would degrade. Furthermore, the low risk to the environment 
identified in the risk assessment would be further reduced. 

Compliance with ARARs: The concentrations of detected analytes are less than 
PRGs for those compounds for which PRGs can be established. A remedial action 
objective for TPH (10 mg/kg) has been established to provide protection for the 
underlying groundwater. In-situ bioventing has been proven to be an effective treatment 
for the remediation of TPH contamination in soil. Under favorable conditions the 
remedial action objective may be attained. A pilot test is recommended. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs appear to be 
satisfied because the burrowing owl (a listed endangered species) would not be able to 
burrow under the pad, and thus could not come in contact with the contamination. 

With proper technology implementation, action specific ARARs associated with in- 
situ bioventing would be met including State of California requirements related to well 
installation. 
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Long-term effectiveness and permanence: In-situ bioventing would be effective in 
the long-term for TPH because most of the TPH would degrade in the soil, thus removing 
the potential groundwater contamination source. The alternative would be effective in 
achieving the 10 mg/kg TPH cleanup goal if the contamination is primarily in the more 
permeable fill material direct beneath the pad instead of the underlying bay mud. A 
treatability study is recommended. Consequently, the low human health and 
environmental risks would be further reduced. 

Reduction of toxicity, mobility, or volume through treatment: In-situ bioventing 
would reduce the TPH toxicity, mobility, and volume. 

Short-term effectiveness: Site workers installing vent wells may be exposed to low 
levels of contamination. However, exposure can be minimized with engineering controls 
and personal protection equipment. 

Implementability: In-situ bioventing may be readily implemented and components 
are commercially available. However, the biovent process may be difficult to control 
because of low permeable soils at the site. In addition, moisture levels of over 40 percent 
have been detected and excess moisture would impede the effectiveness of bioventing. 
An extensive system may be necessary to draw air through the zone of contamination. A 
pilot test would have to be performed to determine the process's ability to induce flow in 
Bay Mud soil. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-2.1.4 in Appendix D. Capital costs are estimated to be $42,000 and annual costs 
are estimated to be $40,000 per year for 3 years. It is assumed that groundwater 
monitoring would continue for one additional year after treatment is complete to verify 
that the groundwater has not been impacted. Monitoring costs are included in Table 
DWM-2. The present worth cost is estimated to be $141,000, assuming a 10 percent 
annual interest rate. 

State acceptance: Regulatory acceptance should be attainable if the pilot test results 
indicate that the process can be effective. 

Community acceptance: Community acceptance should be attainable because public 
perception regarding active treatment of contaminants and the reduction of long-term risk 
to the groundwater should be favorable. 

4.2.1.5   S6:   Excavation and Biological Treatment (Burn Pit - Beneath Pad). 
Biological treatment of contaminated soil has been proven effective for degrading TPH, 
VOCs, and SVOCs. Biological treatment consists of excavating contaminated soil and 
placing this soil in a controlled treatment unit. The soil is aerated either mechanically by 
mixing or tilling the soil, or passively through a vent pipe placed in the soil pile. Since 
the flow rate is very low, emissions control would not be necessary. Typically the 
remediation period is 6 to 18 months. A process flow diagram is presented in Appendix 
E. 

The sequence of activities that would be performed upon implementation of this 
alternative consist of the following: 
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Construction of the treatment unit (possibly including vent pipe and blower); 

Removing the 2-ft thick 125-ft diameter concrete pad; 

Excavation of contaminated soils and placement in treatment unit; 

Application of nutrients and micro-organisms if needed; 

Tilling of soils or drawing air through soil piles; 

Biodegradation of contaminated soils; 

Soil sampling to monitor contaminant degradation progress; 

Backfilling and compaction of the excavation; and 

Regrading the site. 
Protection of human health and the environment: The already low risk to human 

health and the environment would be further reduced. The risk resulting from potential 
migration of contaminants to groundwater would be further reduced because most of the 
contamination source would be degraded. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Biodegradation has been proven to 
be an effective treatment for the remediation of TPH contamination in soil. Under 
favorable conditions the cleanup goal may be attained. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. 

All action specific ARARs that apply to excavation and biotreatment would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, on-site soil replacement, and compaction. 

These requirements may require compliance to RCRA waste levels if the soil is 
determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to be RCRA 
waste, RCRA land disposal restrictions will apply. Land disposal restrictions require that 
hazardous wastes not be disposed into or onto land until the hazardous constituents are 
treated with a specific treatment technology or until constituent concentrations are 
reduced below specific levels. Lead concentrations are of particular concern. Although 
lead does not exceed the 535 mg/kg cleanup goal, the area has elevated lead levels which 
potentially may not pass TTLC, STLC criteria for land disposal. It may be necessary to 
provide additional soil treatment prior to land disposal. 

Long-term effectiveness and permanence: Biodegradation would be protective in 
the long-term because most of the TPH in the soil would be degraded. 

Reduction of toxicity, mobility, or volume: Biodegradation would reduce the 
toxicity and volume of the TPH contamination, but not the mobility. 
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Short-term effectiveness: Site workers may be exposed to low levels of 
contamination during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Remedial objectives could be achieved in approximately two 
years. 

Implementability: Biodegradation may be readily implemented as it is proven 
technology, components are commercially available, and it can be reliably operated. 
Over twelve thousand square feet of 2 foot thick concrete which could be contaminated 
would have to be removed and possibly treated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-2.1.5 in Appendix D. Capital costs are estimated to be $107,000 and annual 
costs are estimated to be $57,000 per year for 2 years. It is assumed that groundwater 
monitoring would continue for one additional year after treatment is complete to verify 
that the groundwater has not been impacted. Monitoring costs are included in Table 
DWM-2. The present worth cost is estimated to be $206,000, assuming a 10 percent 
annual interest rate. 

State acceptance: Regulatory acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH contamination in soil. 

Community acceptance: Community acceptance should be attainable because public 
perception regarding active treatment of contaminants and the reduction of long-term risk 
to the groundwater should be favorable. 

4.2.2 Perimeter of the Pad 

TPH was detected in the soil around the perimeter of the Burn Pit Pad at a maximum 
concentration of 346 mg/kg. Lead was detected at a maximum concentration of 55 
mg/kg, which does not exceed the lead cleanup goal of 535 mg/kg. Only TPH exceeded 
PRGs, cleanup goals, or ARARs. No other analytes were identified in the human health 
risk assessment or ecological assessment that requires remediation (Engineering-Science 
1993). Figure 1.4a shows the area of contamination at the Burn Pit. The estimated 
volume of TPH contaminated soil with concentrations above 10 mg/kg is 2,600 cubic 
yards. 

Remedial alternatives retained for this site after evaluation in the initial screening 
(Section 3.2) include: 

• Si: No Action; 

• S6: Excavation and Biotreatment; 

• S8: Excavation and Low Temperature Thermal Desorption; and 

• S10: In-situ Bioventing. 

The following four subsections present the evaluation for the alternatives relative to 
the nine evaluation criteria. Additionally, Figure 4.5 presents the summary of the 
detailed analysis of the remedial alternative retained relative to the evaluation criteria. 
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4.2.2.1 SI: No Action (Burn Pit Perimeter). The no action alternative was retained 
after evaluation in the screening stage to provide a basis of comparison to the other 
alternatives. The no action alternative for soil at this site would consist of no remedial 
activities. The soil would remain in place. Land use restrictions may not be necessary, 
because there is a low expected risk to human health and a low risk to the environment 
(Engineering-Science 1993). Contaminated soil left in place with TPH concentrations 
greater than 10 mg/kg may require long-term groundwater monitoring. 

Protection of human health and the environment: The no action alternative is 
currently protective of human health and the environment, because anticipated future and 
present land use options show very low quantifiable carcinogenic, noncarcinogenic, or 
environmental risk associated with the pathways evaluated for the Burn Pit (Engineering- 
Science 1993). Carcinogenic risks are lxlO-7 for base employees, lxlO-7 for residents 
and 4xl0"9 for construction workers. All estimated risks are below the carcinogenic risk 
range specified in the NCP. The contamination may naturally degrade over time, 
however, the time cannot be accurately predicted. Surface soil contamination may be 
entrained in runoff and eventually discharge into the Bay, potentially increasing the 
human health risks. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Concentrations for chemicals of 
concern are below PRGs for those analytes that PRGs can be calculated. Lead levels are 
below 535 mg/kg which is the calculated acceptable inorganic lead level for HAA based 
on DTSC guidance. 

The no action alternative would not be in compliance with the remedial action 
objective because of the elevated TPH concentrations. Location specific ARARs are not 
satisfied because there is a low expected risk for the present use land option to the 
burrowing owl (a listed endangered species), thus the no action alternative may affect the 
listed species. 

Long-term effectiveness and permanence: The no action alternative is not directly 
effective in reducing residual contamination. Furthermore, residual contamination could 
migrate to the underlying groundwater. The contamination may naturally degrade over 
time, however, this cannot be accurately predicted with available data. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative does not directly reduce the toxicity, mobility, or volume of contaminants 
through treatment. Eventually most contaminants would diminish. 

Short-term effectiveness: Short-term effectiveness is achieved with the no action 
alternative, because there are no impacts to the community, site workers, and 
environment resulting from the implementation of this alternative. No additional 
migration pathways are created but the potential migration of contaminants to 
groundwater remains. 

Implementability: Technically this alternative is readily implemented, because no 
remedial actions are required. However, administrative implementation may be difficult 
due to potential lack of regulatory and community acceptance. 
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Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-2.2.1 in Appendix D. As indicated, monitoring costs are expected 
because groundwater monitoring may be necessary. Capital costs of $17,000 are 
associated with monitoring during the first year. Annual costs of approximately $52,000 
are associated with monitoring and present worth costs of $505,000 are estimated 
assuming 30 years of operation and a 10 percent annual interest rate. These costs also 
apply to the no action alternative for beneath the pad. A variation of the no action 
alternative assumes no groundwater monitoring. The cost for this alternative is $1,000 
and is explained in Section 5. 

State acceptance: Regulatory acceptance may be difficult because this alternative 
would not achieve the TPH cleanup goal of 10 mg/kg through treatment. Regulatory 
acceptance may be attainable because the contamination may naturally degrade over 
time, however, the time cannot be accurately predicted. 

Community acceptance: Community acceptance may be difficult to obtain due to 
public perceptions, regarding land use and lack of active treatment of contaminants. 

4.2.2.2 S6: Excavation and Biological Treatment (Burn Pit Perimeter). 
Biological treatment of contaminated soil has been proven effective for degrading TPHs. 
Biological treatment consists of excavating contaminated soil and placing this soil in a 
controlled surface treatment unit. The soil is aerated either mechanically by tilling the 
soil or passively through a vent pipe placed in the soil pile. Since the flow rate is very 
low, emissions control would not be necessary. Aeration stimulates the metabolism and 
growth of indigenous microorganisms that degrade the contaminants in the soil. 
Nutrients or special microorganisms can also be added to enhance the remediation 
process. 

The sequence of activities that would be performed upon implementation of this 
alternative consist of the following: 

Construction of the treatment unit (possibly including vent pipe and blower); 

Excavation of contaminated soils and placement in treatment unit; 

Application of nutrients and micro-organisms if needed; 

Tilling of soils or draw air through soil piles; 

Biodegradation of contaminated soils; 

Soil sampling to monitor contaminant degradation progress; 

Backfilling and compaction of the excavation; and 

Regrading the site. 
Protection of human health and the environment: The already low risk to the 

environment, and the risk resulting from potential migration of contaminants to 
groundwater would be further reduced because most of the contamination source would 
be degraded. 
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Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Bioremediation has been proven to 
be an effective treatment for the remediation of TPH contamination in soil. Under 
favorable conditions the remedial action objective may be attained. A pilot test is 
recommended to determine degradation rates. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

All the action specific ARARs that apply to excavation and biotreatment would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, on-site soil replacement, and compaction. 
These requirements may require compliance to RCRA waste levels if the soil is 
determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to a be RCRA 
waste, RCRA land disposal restrictions will apply. Land disposal restrictions require that 
hazardous wastes not be disposed into or onto land until the hazardous constituents are 
treated with a specific treatment technology or until constituent concentrations are 
reduced below specific levels. Lead concentrations are of particular concern. Although 
lead does not exceed the 535 mg/kg cleanup goal, the area has elevated lead levels which 
potentially may not pass TTLC, STLC criteria for land disposal. It may be necessary to 
provide additional soil treatment prior to land disposal. 

Long-term effectiveness and permanence: Bioremediation would be protective in 
the long-term because most of the TPH in the soil would be degraded. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
would reduce the toxicity and volume of the TPH contamination, but not the mobility. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Remedial objectives could be achieved in approximately two 
years. 

Implementability: Bioremediation may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-2.2.2 in Appendix D. Capital costs are estimated to be $72,000 and annual costs 
are estimated to be $54,000 per year for 2 years. It is assumed that groundwater 
monitoring would continue for one additional year after treatment is complete to verify 
that the groundwater has not been impacted. Monitoring costs are included in Table 
DWM-2. The present worth cost is estimated to be $165,000, assuming a 10 percent 
annual interest rate. 
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State acceptance: Regulatory acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH contamination in soil. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. 

4.2.2.3 S8: Excavation and Low Temperature Thermal Desorption (Burn Pit 
Perimeter). Low temperature thermal desorption is a thermal separation process 
designed to remove organic contaminants from soil, sediments, and sludges. The process 
begins by excavating the contaminated soil and processing it through a rotary dryer used 
to heat the contaminated materials and drive off water and organic contaminants. Feed 
rates, residence times, and temperatures (500 to 800° F) can be adjusted to remove TPHs, 
VOCs.orSVOCs. 

The volatilized gases driven from the soil are collected by a gas treatment system. 
The gas treatment system typically includes a scrubber and heat exchangers to condense 
the organic compounds and water vapors. The remaining gas is then cleaned by passing 
through carbon absorption filters. A process flow diagram is shown in Appendix E. 

Treatment residuals include treated soils, liquids from the condensed gas, and spent 
carbon. Treated soils can be used as fill material and placed back in the excavated area. 
Both the organic phase liquid condensate and the spent carbon will require further 
treatment and disposal. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of the treatment unit and soil storage pads; 

• Excavation of contaminated soils and transport to storage pad; 

• Screening all material larger than 2 inches from soil; 

• Shredding material larger than 2 inches; 

• Conveying soils to processing system; 

• Transferring treated soil to storage pad for temporary storage; 

• Sampling treated soil to monitor contaminant removal; 

• Backfilling and compaction of the excavation; 

• Regrading the site; and 

• Off-site recycle/disposal of organic phase liquid condensate and the spent carbon. 

Protection of human health and the environment: The current low risk to human 
health and the environment, and the risk resulting from migration of TPHs to 
groundwater would be further reduced because the most of the contamination source 
would be removed. 
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Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Low temperature thermal 
desorption has been proven to be an effective treatment for the remediation of TPH 
contamination in soil. Under favorable conditions the remedial action objective may be 
attained. However, if heavy hydrocarbons or oils are present, this thermal desorption 
may not be able to remove all of the contamination. A treatability study is needed to 
confirm. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. 

With proper technology implementation, action specific ARARs that apply to low 
temperature thermal desorption would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, on site soil replacement and compaction. These 
requirements may require compliance to RCRA waste levels if the soil is determined to 
be a RCRA waste. For the soil to be classified as a RCRA waste, the soil contaminants 
must be either a listed hazardous waste or be a characteristic waste (TCLP characteristic 
of a hazardous waste). Additionally, if the soil is determined to be a RCRA waste, 
RCRA land disposal restrictions will apply. Land disposal restrictions require that 
hazardous wastes not be disposed into or onto land until the hazardous constituents are 
treated with a specific technology or until constituents concentrations are reduced below 
specific levels. Lead concentrations are of particular concern. Although lead does not 
exceed the 535 mg/kg cleanup goal, the area has elevated lead levels which potentially 
may not pass TTLC, STLC criteria for land disposal. It may be necessary to provide 
additional soil treatment prior to land disposal. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
would be protective in the long-term because most of the TPH would be removed from 
the soil. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption would reduce the toxicity, mobility, and volume of the TPH 
contamination. 

Short-term effectiveness: Site workers may be exposed to low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be safely 
implemented effectively. Air emissions must be monitored and controlled. Remedial 
objective could be achieved in approximately one year. 

Implementability: Low temperature thermal desorption may be readily implemented 
as it is a proven technology, components are commercially available, and it can be 
reliably operated. Administrative implementation may be difficult due to local air 
permitting and anticipated public resistance to thermal processes. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-2.2.3 in Appendix D. Capital and operating costs are estimated to be $537,000 
and the project life is estimated to be four months. It is assumed that groundwater 
monitoring would continue for one additional year after treatment is complete (two years 
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total) to verify that the groundwater has not been impacted. Monitoring costs are 
included in Table DWM-2. The present worth cost is estimated to be $537,000, 
assuming a 10 percent annual interest rate. 

State acceptance: Regulatory acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH contaminated soil. 

Community acceptance: Community acceptance may be difficult because of public 
perception regarding thermal treatment process. 

4.2.2.4 In-situ Bioventing (Burn Pit Perimeter). A single vent well would be 
placed near BP-MW-103 where subsurface TPH contamination has been detected. The 
microorganisms in the soil are stimulated by drawing air through the zone of 
contamination. The bioventing system would be interconnected to the vent wells inside 
the burn pit pad if that alternative is selected. Since only low volumes of air are needed, 
it may be possible to remediate soils in the tight Bay Mud formation. The soil would be 
sampled to verify that the remediation is complete. 

Appendix E shows a process flow diagram of an in-situ biovent system. The sequence 
of activities that would be performed include: 

• Construction of 1 vent well; 

• Construction of treatment system (vacuum blower, separator, and carbon units); 

• Treatment of soils; and 

• Sample subsurface soil to confirm remediation goals. 

Protection of human health and the environment: The currently low risk to human 
health and the environment identified in the risk assessment would be further reduced. 
The potential risk resulting from migration of the existing soil contaminants to 
groundwater is minimized because most of the contamination source would degrade. 

Compliance with ARARs: The concentrations of detected analytes are less than 
PRGs for those compounds for which PRGs can be established. However, a cleanup goal 
for TPH (10 mg/kg) has been established to provide protection of the underlying 
groundwater. A pilot test is needed to confirm that 10 mg/kg could be achieved in Bay 
Mud because of the very low hydraulic conductivity. In-situ bioremediation has been 
proven to be an effective treatment for the remediation of TPH contamination in soil. 
Under favorable conditions the remedial action objective may be attained. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge during construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

With proper technology implementation, action specific ARARs associated with in- 
situ bioventing would be met including State of California requirements related to well 
installation. 
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Long-term effectiveness and permanence: In-situ bioventing would be effective in 
the long-term for TPH because most of the TPH would degrade in the soil, thus removing 
the potential groundwater contamination source. Consequently, the low environmental 
risk would be further reduced. 

Reduction of toxicity, mobility, or volume through treatment: In-situ bioventing 
would reduce the TPH toxicity mobility and volume. 

Short-term effectiveness: Site workers installing vent wells may be exposed to low 
levels of contamination. However, exposure can be minimized with engineering controls 
and personal protection equipment. 

Implementability: In-situ bioventing may be readily implemented and components 
are commercially available. However, the biovent process may be difficult to control, 
because of low permeability soils at the site. In addition, moisture levels of over 40% 
have been detected at the site. Excessive moisture would impede the effectiveness of 
bioventing. An extensive vent system may be necessary to draw air through the zone of 
contamination. A pilot test would have to be performed to determine the process's ability 
to induce flow in Bay Mud soil. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-2.2.4 in Appendix D. Capital costs are estimated to be $42,000 and annual costs 
are estimated to be $40,000 per year for 3 years. It is assumed that groundwater 
monitoring would continue for one additional year after treatment is complete to verify 
that the groundwater has not been impacted. Monitoring costs are included in Table 
DWM-2. The present worth cost is estimated to be $141,000, assuming a 10 percent 
annual interest rate. 

State acceptance: Regulatory acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH contaminated soil. However, a 
cleanup goal of 10 mg/kg TPH should be based on the results of a treatability study. 

Community Acceptance: Community acceptance should be attainable because of 
public perception regarding active treatment of contaminants and the reduction of long- 
term risk to the groundwater should be favorable. 
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43 SITE 3: REVETMENT AREA 

Shallow soil contamination was detected at a few sporadic locations around the 
periphery of several of the concrete Revetment Pads and the Engine Test Pad during 
Phase I of the EL During Phase U of the El, additional samples were collected at those 
pads where TPH concentrations for Phase I were above 100 mg/kg to further define the 
extent and magnitude of the contamination. The highest TPH concentration of 302 
mg/kg was detected in one sample near Revetment Pad 26. The three other samples 
collected during Phase H near the same pad were all non-detect. Figure 4.6 shows the 
locations of TPH concentrations at the Revetment and Engine Test Pad site. The only 
analyte that exceeded ARARs, PRGs or cleanup goals was TPH. No other analytes were 
identified in the human health or ecological risk assessment that require remediation 
(Engineering-Science 1993). Tentatively identified VOCs are present in some soil 
samples which may affected the effectiveness of the selected alternative. 

Remedial alternatives retained for this site after evaluation in the screening stage 
(Section 3.2) include: 

• SI: No Action; 

• S6: Excavation and Biotreatment; and 

• S8: Excavation and Low Temperature Thermal Desorption. 

The estimated soil volume with TPH contamination greater than 10 mg/kg for the 
Revetment Area is approximately 66,000 cubic yards. The areas of contamination are 
shown in Figure 1.5 and also includes Pad 29 which is located near Building 26, 1,000 
feet west of Pad 18 (not shown in Figure 1.5) 

The following three sections present the evaluation for the three alternatives relative to 
the evaluation criteria. Additionally, Figure 4.7 presents the summary of the detailed 
analysis of each remedial alternative retained relative to the evaluation criteria. This 
figure assumes that TICs do not impact the alternative effectiveness. This should be 
verified in each case by a treatability study or better definition of the TICs. 

4.3.1 SI: No Action (Revetment) 

The no action alternative was retained after evaluation in the screening stage to 
provide a basis of comparison to the other alternatives. The no action alternative for soil 
at this site would consist of no remedial activities. The soil would remain in place. 
Contaminated soil left in place with TPH concentrations greater than 10 mg/kg may 
require long-term groundwater monitoring. Land use restrictions may not be necessary, 
because there is no expected risk to human health or the environment for the present land 
use option in the Revetment Area (Engineering-Science 1993). 

Protection of human health and the environment: The no action alternative is 
currently protective of human health and the environment, because anticipated future and 
present land use options show very low quantifiable carcinogenic, noncarcinogenic, or 
environmental risk associated with the pathways evaluated for the Revetment Site 
(Engineering-Science 1993).  Carcinogenic risks are 9xl0"9 for base employees, 1x10" 
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for residents and lxlO"9 for construction workers. All estimated risks are below the 
carcinogenic risk range specified in the NCP. The contamination will naturally degrade 
over a very long time. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. No other detected analytes exceed 
PRGs or cleanup levels and therefore only TPH contamination requires remedial action. 
The no action alternative would not be in compliance with the remedial action objective 
because of the elevated TPH concentrations. Due to natural dispersion and attenuation 
the TPH contamination may eventually meet the remedial action objective if site 
conditions are favorable. However, the time required for this natural attenuation process 
cannot be accurately predicted, and the remedial action objective may not be achievable 
in an acceptable time period. 

There are no action specific ARARs pertaining to a no action alternative. Location 
specific ARARs (critical habitat and/or endangered or threatened species) apply at HAA 
because plant and animal species currently listed as endangered or threatened under state 
or federal endangered species act are described as occurring or potentially occurring at or 
near HAA (Corps 1990). Location specific ARARs are not satisfied because there is a 
low expected risk for the present use land option to the burrowing owl (a listed 
endangered species), thus the no action alternative may affect the listed species. 

Long-term effectiveness and permanence: Residual contamination was determined 
to not pose a human health risk and no environmental risk for the Revetment Area 
(Engineering-Science 1993). However, the no action alternative is not directly effective 
in reducing residual contamination. Furthermore, residual contamination could impact 
the underlying groundwater. The contamination may naturally degrade over time, 
however, this cannot be accurately predicted. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not directly reduce the toxicity, mobility, or volume of contaminants 
through treatment. Most contaminants would diminish over a long time period. 

Short-term effectiveness: Short-term effectiveness is achieved with the no action 
alternative, because there are no impacts to the community, site workers, and 
environment resulting from the implementation of this alternative. No additional 
migration pathways are created but the potential migration of contaminants to 
groundwater remains. 

Implementability: Technically, this alternative is readily implemented, because no 
remedial actions are required. However, administrative implementation may be difficult 
due to potential lack of regulatory and community acceptance. 

Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-3.1 in Appendix D. As indicated, annual groundwater monituring 
costs are expected. Capital costs of $16,000 are associated with monitoring he three 
existing wells. Annual costs of approximately $51,000 are associated with monitoring 
and present worth costs of $496,000 are estimated assuming 30 years of operation and a 
10 percent annual interest rate.   A variation of the no action alternative assumes no 
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groundwater monitoring.   The cost for this alternative is $1,500 and is explained in 
Section 5. 

If the regulatory agencies agree to reduce the number of years required for 
groundwater monitoring, the cost for the no action alternatives would be less. Agencies 
may consider eliminating the monitoring requirement if several successive monitoring 
events show no contamination is present. 

State acceptance: Regulatory acceptance may be difficult because this alternative 
would not achieve the TPH cleanup goal of 10 mg/kg. 

Community acceptance: Community acceptance may be difficult to obtain due to 
public perceptions, regarding land use and lack of active treatment of contaminants. 

4.3.2 S6: Excavation and Biotreatment (Revetment) 

Biological treatment of contaminated soil has been proven effective for degrading 
TPH. Biological treatment consists of excavating contaminated soil and placing this soil 
in a controlled surface treatment unit. The soil is aerated either mechanically by tilling 
the soil or passively through a vent pipe placed in the soil pile. A blower draws the air 
through the pile and since the flow rate is low, emissions control would not be necessary. 
Aeration stimulates the metabolism and growth of indigenous microorganisms that can 
degrade contaminants in the soil. Nutrients or special microorganisms can also be added 
to enhance the remediation process. 

Typically degradation is assumed to take 6 to 18 months. A process flow diagram is 
presented in Appendix E. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit (possibly including vent pipe and blower); 

Excavation of contaminated soils and placement in treatment unit; 

Application of nutrients and micro-organisms if needed; 

Tilling of soils or draw air through soil piles; 

Biodegradation of contaminated soils; 

Soil sampling to monitor contaminant degradation progress; 

Backfilling and compaction of the excavation; and 

Regrading the site. 

Protection of human health and the environment: The low risk to the environment, 
and the risk resulting from migration of TPH contaminants to groundwater would be 
icduced because most of the TPH contamination source would degrade. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Bioremediation has been proven to 
be an effective treatment for the remediation of TPH contamination in soil.   Under 
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favorable conditions the remedial action objective may be attained.   A pilot test is 
recommended to determine degradation rates. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

All the action specific ARARs that apply to excavation and biotreatment would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, on site soil replacement, and compaction. 
These requirements may require compliance to RCRA waste levels if the soil is 
determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to be a RCRA 
waste, RCRA, land disposal restrictions will apply. Lead concentrations range between 
6.38 mg/kg to 51 mg/kg. The soil may pass TCLP requirements for land disposal without 
additional treatment. This must be verified through testing. 

Long-term effectiveness and permanence: Bioremediation would be protective for 
TPH in the long-term because most of the TPHs would be degraded in the soil, thus 
removing the potential groundwater contamination source. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
would reduce the TPH toxicity, mobility and volume. 

Short-term effectiveness: Site workers may be exposed to low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Exposure of community is minimal during remedial action. 
Remedial objective could be achieved in the order of two years. 

Implementability: Bioremediation may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-3.2 in Appendix D. Capital costs are estimated to be $1,083,000, and annual 
costs are estimated to be $674,000 per year. It is assumed that groundwater monitoring 
would continue for 20 years, and details pertaining to those costs are given in Table 
DWM-3. The present worth cost is estimated to be $2,252,000, assuming a 2-year 
project life and a 10 percent annual interest rate. 

State acceptance: Regulatory acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH contaminated soil. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. 
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4.33 S8: Excavation and Low Temperature Thermal Desorption (Revetment) 

Low temperature thermal desorption is a thermal separation process designed to 
remove organic contaminants from soil, sediments or sludges. The process begins by 
excavating the contaminated soil and processing it through a rotary dryer used to heat the 
contaminated materials and drive off water and organic contaminants. Feed rates, 
residence times, and temperatures (500° to 8006 F) can be adjusted to remove the TPH 
contaminants. 

The volatilized gases driven from the soil are collected by a gas treatment system. 
The gas treatment system typically includes a scrubber and heat exchangers to condense 
the organic contaminant and water vapors out as liquids. The remaining gas is then 
cleaned by passing through carbon absorption filters. A process flow diagram is 
presented in Appendix E. 

Treatment residuals include treated soils, liquids from the condensed gas, and spent 
carbon. Treated soils can be used as fill material and placed back in the excavated area if 
residual metals levels are sufficiently low. Both the organic phase liquid condensate and 
the spent carbon will require further treatment and disposal. 

The sequence of activities that would be performed in this alternative would consist of 
the following: 

Construction of the treatment unit and soil storage pads; 

Excavation of contaminated soils and transport to storage pad; 

Screen all material larger than 2 inches from soil; 

Shred material larger than 2 inches; 

Convey soils to processing system; 

Transfer treated soil to storage pad for temporary storage; 

Sample treated soil to monitor contaminant removal; 

Backfill and compaction of the excavation; 

Regrade site; and 
Off-site recycle/disposal of organic phase liquid condensate and spent carbon. 

Protection of human health and the environment: The risk resulting from 
migration of contaminants *o groundwater would be reduced because most of the 
contamination source would be removed. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Low temperature thermal 
desorption has been proven to be an effective treatment for the remediation of TPH 
contamination in soil. Under favorable conditions the remedial action objective may be 
attained. However, if heavy hydrocarbons or oils are present, this thermal desorption 
may not be able to remove all of the contamination. A treatability study is needed to 
confirm. 
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With proper technology implementation, action specific ARARs that apply to low 
temperature thermal desorption would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, on site soil replacement and compaction. These 
requirements may require compliance to RCRA waste levels is the soil is determined to 
be a RCRA waste. For the soil to be classified as a RCRA waste, the soil contaminants 
must be either a listed hazardous waste or be a characteristic waste (TCLP characteristic 
of a hazardous waste). Additionally, if the soil is determined to be a RCRA waste, 
RCRA land disposal restrictions will apply. Lead concentrations range between 6.38 
mg/kg to 51 mg/kg. The soil may pass TCLP requirements for land disposal without 
additional treatment. This must be verified through testing. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
would be protective in the long-term because most of the contamination would be 
removed in the soil, thus removing the potential groundwater contamination source, and 
reducing the low environmental risk identified at the Revetment Area. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption would reduce the TPH contaminants toxicity and volume. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Air emissions must be monitored and controlled. Remedial 
objective would be achieved in approximately one year. 

Implementability: Low temperature thermal desorption may be readily implemented 
as it is a proven technology, components are commercially available, and it can be 
reliably operated. Administrative implementation may be difficult due to local air 
permitting and anticipated public resistance to thermal processes. 

Cost: Remediation of the revetment site to comply with the 10 mg/kg TPH 
remediation objective involves excavating and treating 66,000 cubic yards of soil. The 
estimated cost for this alternative and assumptions used are presented in Table D-3.3 in 
Appendix D. Capital costs are estimated to be $11,487,000, and the project is estimated 
to take one year. It is assumed that groundwater monitoring would continue for 20 years, 
and details pertaining to those costs are given in Table DWM-3. The present worth cost 
is the same as the capital cost. 

State acceptance: Regulatory acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH contaminated soil. 

Community acceptance: Community acceptance may be difficult because public 
perceptions regarding thermal treatment process. 
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4.4 SITE 4: PUMP STATION AREA 
The Pump Station Area includes several buildings which contain three storm water 

pumps used to remove storm water runoff and groundwater seepage from HAA into San 
Pablo Bay. Three separate sites have been identified within the Pump Station area 
because of differences in the physical setting and the chemicals detected at each of these 
areas. The three sites include AST sites (PS-SS-1,2, 3,4, 8), the soil stockpile (PS-SS-5, 
6,7), and sediments (PS-SD-1 through 9). Remedial action alternatives will be evaluated 
separately for each of these sites within the Pump Station area. All three areas at the 
Pump Station have been included into Operable Unit 2 and additional investigation of the 
sediments will be conducted by the Army Corps of Engineers. 

4.4.1 AST Site (Pump Station) 
TPH contamination was detected in grease spots in the surface soil near the location of 

AST-6 (332,000 mg/kg), AST-5 (166,000 mg/kg), and AST-7 (11,100 mg/kg). One 
sample (PS-SS-2) near AST-6 also contained lead at 410 mg/kg and beta-benzene 
hexachloride (BHC) at 46.1 mg/kg. BHC concentrations at the AST site exceed its PRG 
(0.356 mg/kg). Benzo[a]pyrene (BAP) was detected in another sample (PS-SS-1) near 
AST-6 at 6.2 mg/kg which exceeds its PRG (1.1 mg/kg). Figure 4.8 and 4.9 are site 
maps showing the locations of TPH and of non-TPH contamination. 

Results of the human health risk assessment completed as part of the El indicate that 
chemicals found at the AST Sites pose a slightly elevated carcinogenic risk for current 
base employees and future residents because of the carcinogenic risk posed by beta- 
benzene hexachloride and benzo[a]pyrene. The human health risk assessment did not 
evaluate TPH or lead because no quantitative toxicity data exist for TPH and lead 
(Engineering-Science 1993). However, the samples were analyzed for BTEX but had no 
significant benzene, the only analyte with quantitative toxicity data. Once the soil at 
AST-6 is excavated, the soil will likely also require treatment for metals since the lead 
concentration (410 mg/kg) is high. 

Two samples, TP-SD-1 and TP-SW-1, collected and reported with the Former Sewage 
Treatment Plant samples were from the area near AST-7 at the Pump Station. One 
sediment sample exceeded manganese background levels at TP-SD-1 near AST-7. The 
surface water or pond is also located near AST-7. Based on the risk assessment for the 
Pump Station, the soil and sediment near AST-7 requires remediation for manganese. 
Zinc was identified in the Ecological Risk Assessment ir one sediment sample, TP-SD-1. 
Zinc concentrations exceeded the no-cover sediment screening criteria but is less than the 
with-cover sediment criteria. 

In summary all three AST sites require remediation. AST-5 has elevated TPH levels; 
AST-6 has TPH, SVOCs (BHC and BAP), and high lead concentrations; and AST-7 has 
TPH and zinc. The estimated volume of soil affected is 180 cubic yards at AST-5; 180 
cubic yards at AST-6; and 300 cubic yards at AST-7. The area of contamination is 
illustrated in Figure 1.6. 
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Arsenic in the surface water near AST-7 was identified by the ecological risk 
assessment as a potential risk (Engineering-Science 1993). Because this area was 
sampled at the same time as the Former Sewage Treatment Plant samples were collected, 
these results were reported and discussed in the El as part of the Former Sewage 
Treatment Plant. AST-7 is in fact located at the Pump Station. The surface water 
contamination is due to nearby soil contamination and will be indirectly remediated if a 
soil remediation alternative is implemented by excavating and treating the soil near the 
pond. The water which replenishes the pond would be monitored for one year after 
excavation to confirm that the surface water is no longer contaminated. 

Remedial alternatives retained for this site after evaluation in the screening stage 
(Section 3.2) include: 

• SI: No Action; 

• S6: Excavation and Biotreatment; 

• S8: Excavation and Low Temperature Thermal Desorption; 

• S6/S7: Excavation and Biotreatment followed by Solidification/Stabilization; 

• S8/S7:      Excavation   and   Thermal   Desorption   followed   by   Solidification/ 
Stabilization; 

• S9/S7: Excavation and Off-site Thermal Destruction followed by Solidification/ 
Stabilization; and 

• S11/S7:   Excavation   and   Chemical   Oxidation   followed   by   Solidification/ 
Stabilization. 

The following five sections present the evaluation for the five alternatives relative to 
the evaluation criteria. Additionally, Figure 4.10 presents the summary of the detailed 
analysis of the remedial alternatives retained relative to the evaluation criteria. This 
figure is subdivided by types of contaminants. Certain alternatives are more applicable to 
specific types of contaminants and costs have been estimated assuming a given chemistry 
and volume for similar contamination. At least one alternative from each category needs 
to be selected and combined with the other selected alternatives for a final remedy. Soil 
washing is not effective in treating the contaminants of concern and is not considered in 
the alternative analysis. Soil solidification/stabilization at a recycle facility is not 
considered because of the high TPH concentrations detected near the AST. (But these 
high levels may be from testing th- grease spots. Soil recycling may be viable if the non- 
grease spots do not have high TPH concentrations). 

4.4.1.1 SI: No Action (Pump Station AST). The no action alternative was retained 
after evaluation in the screening stage to provide a basis of comparison to the other 
alternatives. The no action alternative for soil at this site would consist of no remedial 
activities. The soil would remain in place. Contaminated soil left in place with TPH 
concentrations greater than 10 mg/kg may require long-term groundwater monitoring. 
Land use restrictions would be used to warn and limit receptors of human health risk and 
environmental risks associated with this site (Engineering-Science 1993). 
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Protection of human health and the environment: Under the no action alternative, 
no remediation would take place, and risks to human health and the environment would 
not change. Carcinogenic risks are 2X10"4 for base employees, 3x10^ for residents and 
7xl0"6 for construction workers. All three risk estimates are above the target risk of 
lxlO"6. This alternative does not fulfill the intent of CERCLA/SARA by providing 
permanent protection of human health and the environment. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Beta-benzene hexachloride and 
benzo[a]pyrene exceed PRGs and are responsible for the elevated human health risk at 
the site. There are no action-specific ARARs pertaining to a no action alternative. 
Location-specific ARARs (critical habitat/or and endangered or threatened species) apply 
at HAA because plant and animal species currently listed as endangered or threatened 
under state or federal endangered species act are described as occurring or potentially 
occurring at or near HAA (Corps 1990). 

The no action alternative would not be in compliance with the remedial action 
objective because of the elevated TPH, benzene hexachloride and benzo[a]pyrene 
concentrations. Location-specific ARARs are not satisfied because there is an expected 
risk for the present use land option to the burrowing owl (a listed endangered species), 
thus the no action alternative may affect the listed species. 

Long-term effectiveness and permanence: The no action alternative would not be 
effective in reducing residual contamination. Some of the contamination may naturally 
degrade over time, however, due to high contaminant concentrations, natural degradation 
may not be able to significantly reduce the concentrations to harmless levels 
(Engineering-Science 1993). 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not directly reduce the toxicity, mobility, or volume of contaminants 
through treatment. 

Short-term effectiveness: There are no impacts to the community and site workers 
resulting from the implementation of this alternative. The contaminated soil would 
continue to pose a risk to human health and environment. Remedial objectives may 
never be achieved. 

Implementability: This alternative is readily implemented technically, because no 
remedial actions are required. However, administrative impbmentation may be difficult 
due to potential lack of regulatory and community acceptance. 

Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-4.1.1 in Appendix D. Capital costs of $38,000 are associated with 
installation of wells and implementing site restrictions. Annual costs of approximately 
$52,000 are associated with monitoring and maintenance. The present worth costs is 
$529,000, assuming 30 years of operation and a 10 percent annual interest rate. These 
costs also apply to the no action alternatives for the Pump Station soil stockpile and 
sediments. A variation of the no action alternative assumes no groundwater monitoring. 
The cost for the alternative is $2,500 and is explained in Section 5.0. 
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State acceptance: Regulatory acceptance would be difficult because this alternative 
would not achieve the TPH cleanup goal of 10 mg/kg through treatment, and it does not 
address the beta-benzene hexachloride and benzo[a]pyrene contamination. 

Community acceptance: Community acceptance would be difficult because the 
human health and ecological risks are not addressed by this alternative. 

4.4.1.2 S6: Excavation and Biological Treatment (Pump Station AST). Biological 
treatment consists of excavating contaminated soil and placing this soil in a controlled 
treatment unit and either tilling soil or drawing air through soil piles to aerate. Nutrients 
or microorganisms could be added to enhance degradation. Typically degradation is 
assumed to take 6 to 18 months. A process flow diagram is shown in Appendix E. 

Biological treatment has been proven effective for degrading TPHs and may be 
applicable for degrading benzo[a]pyrene. Beta-benzene hexachloride is a highly 
chlorinated aromatic compound that is resistant to aerobic biological treatment. An 
alternative process such as anaerobic biotreatment might be possible, but would require 
additional research. The bioremediation technology has not been proven on a 
commercial scale or continuous basis for pesticide degradation (EPA 1988). A 
treatability study would be needed to determine the technology's effectiveness in 
degrading benzo[a]pyrene. Biological treatment alone will not remediate the metals 
present at AST-6 and AST-7. 

Additional analysis must be performed to specify the leaching potential of the lead 
contamination to comply with action-specific ARARs. If the leaching potential is below 
landfill requirements, then the technology is implementable. If the leaching potential is 
above requirements, an additional technology used with biotreatment must be considered. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit possibly including vent pipe and blower; 

Excavation of contaminated soils and placement in treatment unit; 

Application of nutrients and micro-organisms if needed; 

Till soils or draw air through soil piles; 

Biodegradation of contaminated soils; 
Sample soil to monitor contaminant degradation progress; 

Analyze for TCLP RCRA metals; 

Backfill and compaction of the excavation; and 

Regrade site. 
Protection of human health and the environment: Bioremediation is effective for 

TPH and could be used to treat soils that do not contain BHC or BAP. Biodegradation 
has not been proven to be successful on a commercial scale for degrading pesticide 
contamination. Therefore, this technology may not provide overall protection of human 
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health, and the environment. A treatability study is needed to determine bioremediation's 
effectiveness in degrading beta-benzene hexachloride and benzo[a]pyrene. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Preliminary remediation goals 
(PRGs) have been estimated for those analytes where EPA risk data is available. Beta- 
benzene hexachloride exceeds its PRG of 0.356 mg/kg and benzo[a]pyrene exceeds its 
PRG of 1.1 mg/kg. Bioremediation has been proven to be an effective treatment for the 
remediation of TPH contamination in soil. Bioremediation is unlikely to be effective for 
beta-benzene hexachloride. A treatability study is needed to determine if bioremediation 
will effectively remediate benzo[a]pyrene. Under favorable conditions the TPH cleanup 
goal may be attained however, pilot test is recommended to determine degradation rates. 
An alternative treatment should be used if necessary to treat BHC and BAP contaminated 
soils in order to comply with chemical specific ARARs. Biological treatment alone will 
not remediate the metals present at AST-6 and AST-7. 

All the action-specific ARARs that apply to excavation and biotreatment would be 
met with proper technology implementation. Action-specific ARARs include 
excavation, stockpiling, air emissions, land treatment, on-site soil replacement, and 
compaction. These requirements may require compliance to RCRA waste levels if the 
soil is determined to be a RCRA waste. For the soil to be classified as a RCRA waste, 
the soil contaminants must be either a listed hazardous waste or be a characteristic waste 
(TCLP characteristic of a hazardous waste). Additionally, if the soil is determined to be 
a RCRA waste, RCRA land disposal restrictions will apply. Land disposal restrictions 
require that hazardous wastes not be disposed into or onto the land until the hazardous 
constituents are treated with a specific treatment technology or until constituent 
concentrations are reduced below specific levels. The soil near PS-SS-2 (AST-6) has 
relatively high lead concentrations and additional treatment may be necessary. 

Location-specific ARARs (critical habitat and/or endangered or threatened species) 
would be satisfied because the expected environmental risk from TPH contamination 
would be reduced. 

Long-term effectiveness and permanence: Bioremediation may not be protective in 
the long-term because it has not been proven to be successful on a commercial scale for 
degrading pesticide contamination. Bioremediation is effective for TPH and could be 
used to treat soils that do not contain BHC or BAP. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
would reduce the toxicity and volume of TPH contamination but be only somewhat 
effective in reducing the toxicity, mobility, or volume of the pesticide contamination. An 
alternate technology could be used to treat the BHC and BAP contaminated soil. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. There is minimal risk to the public during remediation. 
Remediation would be complete in approximately 2 years, but not all contaminants could 
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likely meet the cleanup goals. An alternate technology could be used to treat the BHC 
and BAP contaminated soil. 

Implementability: Bioremediation may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 
However a treatability study may need to be completed to determine bioremediation's 
effectiveness in degrading benzo[a]pyrene beta-benzene hexachloride. An alternate 
technology could be used to treat the BHC and BAP contaminated soil. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.1.2 in Appendix D. Remediation of soils contaminated with only TPH (AST- 
5) involves excavating and treating 180 cubic yards of soil. Capital costs are estimated to 
be $25,000 and annual costs are estimated to be $12,800 per year. It is assumed that 
groundwater monitoring would continue for 20 years, and details pertaining to those 
costs are given in Table DWM-4. The present worth cost is estimated to be $47,200, 
assuming a 2-year project life and a 10 percent annual interest rate. 

State acceptance: Regulatory acceptance may be difficult because the technology has 
not been proven on a commercial scale or continuous basis for the degradation of 
pesticides (EPA 1988). However, bioremediation is effective in treating TPH and would 
likely be acceptable for treating soils that do not contain BHC or BAP. 

Community acceptance: Community acceptance may be difficult because the 
effectiveness of the pesticide degradation is not known. The community would likely 
accept bioremediation for the treatment of soils that do not contain BAP or BHC. 

4.4.1.3 S8: Excavation and Low Temperature Thermal Desorption (Pump 
Station - AST). Low temperature thermal desorption is a thermal separation process 
designed to remove organic contaminants from soil, sediments or sludges. The process 
begins by excavating the contaminated soil and processing it through a rotary dryer used 
to heat the contaminated materials and drive off water and organic contaminants. The 
technology would be operated at the high end of the temperature scale for low 
temperature thermal desorption and at long residence times to drive off volatile pesticide 
contaminants. 

The volatilized gases driven from the soil are collected by a gas treatment system. 
The gas treatment system typically includes a scrubber and heat exchangers to condense 
the organic contaminant and water vapors out as liquids. The remaining gas is then 
cleaned by passing through carbon absorption filters. A process flow diagram is shown 
in Appendix E. 

Treatment residuals include treated soils, liquids from the condensed gas, and spent 
carbon. Treated soils can be used as fill material and placed back in the excavated area if 
residual lead levels are sufficiently low. Both the organic phase liquid condensate and 
the spent carbon will require further treatment and disposal. 

Additional analysis must be performed to specify the leaching potential of the lead 
contamination to comply with action-specific ARARs. If the leaching potential is below 
landfilling requirements, then the technology is implementable. If the leaching potential 
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is above requirements, an additional technology used with thermal desorption must be 
considered. 

Low temperature thermal desorption is not likely to be effective for the two pesticide 
contaminants identified in the Pump Station soils. The successful application of thermal 
desorption technology depends on contaminants being somewhat volatile (EPA 1990c). 
Both BHC and BAP have especially low vapor pressure and very likely will not desorb 
from the soil. Additional technology such as soil stabilization/solidification is needed to 
treat metal contaminants present of AST-6 (lead) and AST-7 (zinc). 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pads 

Excavation of contaminated soils and transport to storage pad 

Screen all material larger than 2 inches from soil 

Shred material larger than 2 inches 

Convey soils to processing system 

Transfer treated soil to storage pad for temporary storage 

Sample treated soil to monitor contaminant removal 

Analyze for TCLP RCRA metals 

Backfill and compaction of the excavation 

Regrade site, and 

Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: This technology does not 
provide overall protection of human health for soils contaminated with BHC or BAP. 
However, low temperature thermal desorption has been proven to be successful on a 
commercial scale for removing TPH contamination from soil. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Low temperature thermal 
desorption has been proven to be an effective treatment for the remediation of TPH 
contamination in soil. It is also effective on residual VOCs and SVOCs. Beta-benzene 
hexachloride and benzo[a]pyrene both exceed their respective PRGs (0.356 mg/kg and 
1.1 mg/kg). Low temperature thermal desorption is not effective for beta-benzene 
hexachloride or benzo[a]pyrene. Under favorable conditions the TPH remedial action 
objective may be attained. However, if heavy hydrocarbons or oils are present, this 
thermal desorption may not be able to remove all of the contamination. A treatability 
study is needed to confirm. An alternative treatment might be used if necessary to treat 
BHC and BAP contaminated soils in order to comply with chemical specific ARARs. 
Additional technology would be needed to meet remediation goals for metals present at 
AST-6 and AST-7. 
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With proper technology implementation, action-specific ARARs that apply to low ^^ 
temperature thermal desorption would be met.     Action-specific ARARs include ^ß 
excavation, stockpiling, air emissions, on-site soil replacement and compaction. These 
requirements may require compliance to RCRA waste levels if the soil is determined to 
be a RCRA waste. For the soil to be classified as a RCRA waste, the soil contaminants 
must be either hazardous waste or be a characteristic waste (TCLP characteristic of a 
hazardous waste). Additionally, if the soil is determined to be a RCRA waste, RCRA 
land disposal restrictions will apply. 

Location-specific ARARs (critical habitat/or and endangered or threatened species) 
would be satisfied because the expected environmental risk from TPH contamination 
would be reduced. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
would not be protective in the long-term because it is ineffective for removing BHC and 
BAP contamination from soil. Low temperature thermal desorption is effective for TPH 
and could be used on soils that do not contain BHC or BAP. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption is not effective in reducing the toxicity, mobility, or volume of the 
pesticide contamination. It would reduce the volume of TPH contamination. An 
alternative technology could be used to treat soils that contain BHC or BAP. 

Short-term effectiveness: Site workers may be exposed to low level of contaminants 
during excavation, material handling, and treatment. However, with engineering controls 
and personal protection equipment the technology can be implemented effectively. Air 
emission must be monitored and controlled. The TPH contaminants would be removed. 
An alternative technology could be used to treat soils that contain BHC or BAP. 
Remediation period is expected to be approximately one year. 

Implementability: Low temperature thermal desorption may be readily implemented 
as it is a proven technology, components are commercially available, and it can be 
reliably operated. Administrative implementation may be difficult due to local air 
permitting and anticipated public resistance to thermal processes, especially with 
pesticides involved. An alternative technology could be used to treat soils that contain 
BHC or BAP. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.1.3 in Appendix D. Remediation of soils contaminated with only TPH (AST- 
5) involves excavating and treating 180 cubic yards of soil. Capital costs are estimated to 
be $76,200 and the project is estimated to take 4 months. It is assumed that groundwater 
monitoring would continue for 20 years, and details pertaining to those costs are given in 
Table DWM-4. The present worth cost is equal to the capital cost. 

State acceptance: Regulatory acceptance may be difficult because low temperature 
thermal desorption is not effective for treating benzene hexachloride, benzo[a]pyrene or 
metals. In addition it would be difficult to acquire a permit to treat soils containing 
chlorinated compounds because of potential air emissions. However, thermal desorption 
is effective in treating TPH and would likely be acceptable for soil near AST-5. 
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Community acceptance: Community acceptance may be difficult because the 
process is not effective in treating benzene hexachloride, and benzo[a]pyrene. Thermal 
desorption is effective in treating TPH and would likely be acceptable. However, the 
public does not favor thermal treatment processes in their communities. 

4.4.1.4 S6/S7: Excavation and Biological Treatment followed by Solidification/ 
Stabilization (Pump Station - AST). Biological treatment followed by solidification/ 
stabilization is a treatment alternative effective in treating organic contaminants by 
biological treatment followed by residual metals management. The process begins with 
conventional biological treatment. Soils or sediments are excavated and placed in a 
controlled treatment unit. The soil is aerated either mechanically by tilling or passively 
by drawing air through vent pipes placed in soil piles. Aeration stimulates the 
metabolism and growth of indigenous microorganisms that degrade a wide range of 
organics including TPH. Nutrients or special microorganisms can also be added to 
enhance the remediation process. 

Upon completion of the bioremediation, solidification additives are mixed with the 
soil still contaminated with residual metals. The solidification additives immobilize 
contaminants by incorporating them into the structure of a stable, relatively nonleachable, 
and non-degradable soil matrix. Prior to selecting the solidification additives, analytical 
and physical characterization must be performed to ensure compatibility and 
effectiveness. Following treatment, and after the solidified mixture has passed the 
Toxicity Characteristic Leaching Procedure TCLP test, it can be returned to the 
excavation on site. A process flow diagram is shown in Appendix E. 

Solidification/stabilization is a demonstrated effective technology for the treatment of 
heavy metals and it has been employed at several CERCLA sites in repeated applications 
(EPA 1988). 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the bioremediation treatment unit 

Excavation of contaminated soils and placement in treatment unit 

Application of nutrients and micro-organisms if needed 

Tilling of soils and nutrients as needed 

Biodegradation of contaminated soils 

Sampling of soil to monitor contaminant degradation progress 

Application of solidification agents 

TCLP metals analysis 

Backfilling and compaction of the excavation, and 

Regrading the site 
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Protection of human health and the environment: Biodegradation followed by 
solidification/stabilization would be effective in protecting human health and the 
environment against TPH and heavy metals and may be applicable for degrading 
benzo[a]pyrene. However, beta-benzene hexachloride is a highly chlorinated aromatic 
compound that is resistant to aerobic biological treatment. Beta-benzene hexachloride 
may be treated by solidification/stabilization, but a treatability test would be needed to 
confirm. 

Compliance with ARARs: Bioremediation has been proven to be an effective 
treatment for the remediation of TPH contamination in soil and could be used for treating 
soils that do not contain BHC or BAP. Under favorable conditions the TPH remedial 
action objective may be attained. A treatability study is recommended to determine 
degradation rates and to confirm treatment effectiveness in treating the pesticides. An 
alternative treatment might be used if necessary to treat BHC or BAP contaminated soil. 
Bioremediation/Solidification could be used to treat sediments that do not have 
pesticides. Solidification/Stabilization would fulfill lead, zinc and other metal 
requirements. 

All action-specific ARARs that apply to excavation, biotreatment and 
solidification/stabilization would be met with proper technology implementation. 
Action-specific ARARs include excavation, stockpiling, air emissions, land treatment, 
on-site soil replacement, and compaction. These requirements may require compliance 
to RCRA waste levels if the sediment is determined to be a RCRA waste. For the soil to 
be classified as a RCRA waste, the soil contaminants must be either a listed hazardous 
waste or be a characteristic waste (TCLP characteristic of hazardous waste). 
Additionally, if the sediment is determined to be a RCRA waste, RCRA land disposal 
restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Bioremediation followed by 
solidification/stabilization would be protective in the long-term because TPH would be 
removed in the soil and the heavy metals would be immobilized. The stabilization 
process may be effective for BAP and BHC but this would need to be confirmed by a 
treatability test. An alternate technology could be used to treat these pesticides 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
followed by solidification/stabilization would reduce the toxicity, mobility, and volume 
of TPH, metals, and pesticides. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handüng, and treatment, which could be 
minimized with engineering controls and personal protection equipment. There is 
minimal risk to the public during remediation. Cleanup time is expected to be 
approximately two years. 
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Implementability: Bioremediation followed by solidification/stabilization may be 
readily implemented as they are proven technologies, components are commercially 
available, and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.1.4 in Appendix D. Remediation of soil contaminated with TPH and metals 
involves excavating and treating 300 cubic yards of soil near AST-7. Capital costs are 
estimated to be $75,000 and annual costs are estimated to be $23,000 per year. It is 
assumed that groundwater monitoring would continue for 20 years, and details pertaining 
to those costs are given in Table DWM-4. The present worth cost is estimated to be 
$115,000, assuming a 2-year project life and a 10 percent annual interest rate. 

State acceptance: Regulatory acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH and metals. Another technology 
could be selected for treating soil contaminated with benzo[a]pyrene and beta benzene 
hexachloride. 

Community acceptance: Community acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH and metals. Another technology 
could be selected for treating soil contaminated with Benzo[a]pyrene and beta benzene 
hexachloride. 

4.4.1.5 S8/S7: Excavation and Low Temperature Thermal Desorption followed 
by Solidification/ Stabilization (Pump Station - AST). Low temperature thermal 
desorption followed by solidification/stabilization is a combined treatment alternative to 
remediate organics and heavy metals. The process begins by excavating the 
contaminated soil and processing it through a rotary dryer used to heat the contaminated 
materials and drive off water and organic contaminants. The volatilized gases driven 
from the soil are collected by a gas treatment system. The gas treatment system typically 
includes a scrubber and heat exchangers to condense out as liquids the organic 
contaminant and water vapors. The remaining gas is then cleaned by passing through 
carbon absorption filters. A process flow diagram is shown in Appendix E. 

Solidification additives are then mixed with the treated soils from the thermal 
desorption unit. The solidification additives immobilize contaminants by incorporating 
them into the structure of a stable, relatively nonleachable, and non-degradable soil 
matrix. Prior to selecting the solidification additives, extensive analytical and physical 
characterization must be performed to ensure compatibility and effectiveness. Following 
treatment, and after the solidified mixture has passed the TCLP test, it can be returned to 
the excavation on site. 

Low temperature thermal desorption is not likely to be effective for the two pesticide 
contaminants identified in the Pump Station soils. The successful application of thermal 
desorption technology depends on contaminants being somewhat volatile (EPA 1990c). 
Both BHC and BAP have especially low vapor pressure and very likely will not desorb 
from the soil. Solidification/stabilization is a demonstrated effective technology for the 
treatment of heavy metals and it has been employed at several CERCLA sites for similar 
applications (EPA 1988). 
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The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pads 

Excavation of contaminated soils and transport to storage pad 

Screen all material larger than 2 inches from soil 

Shred material larger than 2 inches 

Convey soils to processing system 

Transfer treated soil to storage pad for temporary storage 

Sample treated soil to monitor contaminant removal 

Application of solidification agents 

TCLP metals analysis 

Backfill and compaction of the excavation 

Regrade site 
Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: Low temperature thermal 
desorption followed by solidification/stabilization would be effective in protecting 
human health and the environment against TPH and heavy metals. A treatability test is 
needed to confirm if solidification/stabilization is effective in treating BHC and BAP. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection for the underlying groundwater. Low temperature 
thermal desorption has been proven to be an effective treatment for the remediation of 
TPH contamination in soil. However, if heavy hydrocarbons or oils are present, this 
thermal desorption may not be able to remove all of the contamination. A treatability 
study is needed to confirm. Low temperature thermal desorption is not effective for BHC 
or BAP. Solidification/stabilization has demonstrated effectiveness in managing heavy 
metals. Solidification/stabilization may be effective in immobilizing BHC and BAP, 
however, a treatability study is needed to confirm this. 

With proper technology implementation, action-specific ARARs that apply to low 
temperature thermal desorption followed by solidification/stabilization would be met. 
Action-specific ARARs include excavation, stockpiling, air emissions, on-site soil 
replacement and compaction. These ARARs may require compliance to RCRA waste 
levels if the soil is determined to be a RCRA waste. For the soil to be classified as a 
RCRA waste, the soil contaminants must be either a listed hazardous waste or be a 
characteristic of a hazardous waste. Additionally, if the soil is determined to be a RCRA 
waste, RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction.   Location-specific ARARs for wetlands, 
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critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
followed by solidification/stabilization would be protective in the long-term at AST-7 
because TPH would be removed and the heavy metals would be stabilized. 
Solidification/stabilization may be effective in treating low concentrations of BAP and 
BHC. However, it has not been proven to be successful on a commercial scale. A 
treatability study would need to be conducted to determine the long-term effectiveness. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption followed by solidification/stabilization would reduce the toxicity, 
mobility, and volume of TPH and heavy metals. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, which may be 
minimized with engineering controls and personal protection equipment. Air emissions 
must be monitored and controlled. Remediation period is expected to be one year. 

Implementability: Low temperature thermal desorption followed by solidification/ 
stabilization may be readily implemented as they are proven technologies, components 
are commercially available, and it can be reliably operated. Administrative 
implementation may be difficult due to local air permitting and anticipated public 
resistance to thermal processes. The air board would likely be very reluctant to permit 
thermal desorption of soils contaminated with halogenated compounds such as BHC. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.1.5 in Appendix D. Remediation of soils contaminated with TPH and metals 
involves excavating and treating 300 cubic yards of soil at AST-7. Capital costs are 
estimated to be $152,000 the project is estimated to take 6 months. It is assumed that 
groundwater monitoring would continue for 20 years, and details pertaining to those 
costs are given in Table DWM-4. The present worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance is not likely for soils contaminated with 
BHC or BAP. State agencies may accept thermal desorption for those soils that are not 
contaminated with chlorinated compounds provided an alternate treatment is selected. 

Community acceptance: Community acceptance may be difficult because of 
perception regarding thermal treatment processes in their communities. 

4.4.1.6 S9/S7: Excavation and Off-site Thermal Destruction followed by 
Solidification/ Stabilization (Pump Station - AST). This alternative is initiated with 
conventional excavation of the contaminated sediment followed by off-site transportation 
which may be completed by truck or rail. Treatment of contaminated soil involves 
incineration at high temperature (>2000° F) to destroy and remove contaminants. The 
treatment facility is responsible for and will certify the destruction of the waste, treatment 
of the off-gas, and final disposal of incinerator residuals (ash). A process flow diagram is 
shown in Appendix E. 
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Disposal of the incineration ash would require solidification if heavy metal 
concentrations exceed action-specific ARARs requiring treatment of the residual ash 
prior to land disposal with solidification/stabilization. The process involves the addition 
of solidification additives mixed with the residual ash. The solidification additives 
immobilize contaminants by incorporating them into the structure of a stable, relatively 
nonleachable, and non-degradable soil matrix. Prior to selecting the solidification 
additives, extensive analytical and physical characterization must be performed to ensure 
compatibility and effectiveness. Following treatment, and after the solidified mixture has 
passed the TCLP test, it can be returned to the excavation site. 

A significant portion of the cost for off-site incineration is transportation, because 
California does not have a commercial incineration facility. For costing purposes, the 
Rollins Facility in Deer Park, Texas was selected as the designated incineration facility. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Excavation of contaminated soils 

• Transportation of contaminated soils to off-site incineration facility 

• Incineration 

• Application of solidification agents to residual ash 

• TCLP metals analysis 

• Disposal of solidified ash 

• Backfill and compaction of the excavation, and 

• Regrade site 
Protection of human health and the environment: This alternative provides 

protection for human health and the environment by providing a proven remedy that 
destroys the organic contaminants present and successfully manages the remaining 
inorganics, providing a long-term permanent solution. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Preliminary remediation goals 
(PRGs) have been calculated for those analytes where EPA risk data is available. Beta- 
benzene hexachloride exceeds its PRG of 0.356 mg/kg and benzo(a)pyrene exceeds it 
PRG of 1.1 mg/kg. Off-site incineration is proven to be an effective treatment for the 
remediation of TPH, benzo[a]pyrene and beta-benzene hexachloride contaminated in 
soil. Solidification/stabilization has demonstrated effectiveness in managing heavy 
metals. 

Action-specific ARARs that apply to off-site incineration followed by solidification/ 
stabilization include excavation, air emissions, and Department of Transportation 
requirements. Additionally, the designated incineration facility will be responsible for 
fulfilling action-specific ARARs that apply to their process. These ARARs include 
incineration ARARs as presented in Appendix F, Table F-2, which would be applicable if 
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the waste is determined to be a RCRA hazardous waste. For the soil to be classified as a 
RCRA waste, the soil contaminants must be either a listed hazardous waste or be a 
characteristic waste (TCLP characteristic of hazardous waste). All action-specific 
ARARs may be met with proper technology implementation. 

This alternative is consistent with location-specific ARARs for wetlands, critical 
habitats and endangered species protection. 

Long-term effectiveness and permanence: This alternative would result in complete 
destruction of all organics including beta-benzene hexachloride, benzo[a]pyrene and 
TPH. The heavy metals would be effectively managed by solidification/stabilization. 

Reduction of toxicity, mobility, or volume through treatment: Off-site 
incineration would be effective in reducing the toxicity, mobility, or volume of the beta- 
benzene hexachloride, benzo[a]pyrene and TPH contamination. The mobility of the 
heavy metals contamination would be effectively managed by solidification/stabilization. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation and material handling. However, with engineering 
controls and personal protection equipment the technology can be implemented 
effectively. The off-site facility should meet RCRA requirements and be protective of 
the community. Remediation time is very short. 

Implementability: Off-site incineration may be readily implemented as it is a proven 
technology, and it can be reliably operated. However, RCRA facility capacity may be 
limited. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.1.6 in Appendix D. Remediation of soils contaminated with BHC and BAP 
involves excavating and treating 180 cubic yards of soil near AST-6. Capital costs are 
estimated to be $412,000. It is assumed that groundwater monitoring would continue for 
20 years, and details pertaining to those costs are given in Table DWM-4. The present 
worth cost is equal to the capital cost. 

State acceptance: Regulatory acceptance should be attainable because this 
alternative would result in complete destruction of beta-benzene hexachloride, and 
benzo[a]pyrene and management of the inorganics by solidification/stabilization. 
However, the State favors on site treatment and disposal if possible. 

Community acceptance: Community acceptance shouH be attainable because of 
public perceptions regarding active treatment of contaminants and the reduction of long- 
term risk. The public would prefer to avoid transporting hazardous material and instead 
treat the soil on site if possible. 

4.4.1.7 Sll: Excavation and Chemical Oxidation Followed by Solidification/ 
Stabilization (Pump Station - AST). Chemical oxidation processes are an effective 
remedial alternative for the treatment of organic contaminants by transforming 
contaminants into less toxic substances. Oxidizing agents such as ozone and hydrogen 
peroxide are added to soil to facilitate organic contaminant degradation. The oxidizing 
agents attack carbon-carbon bonds oxidizing the organic species to carbon dioxide and 
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water. In the process, soils would be mixed with the oxidizing agent and placed into a 
controlled treatment unit for continued contaminant degradation. A process flow 
diagram is shown in Appendix E. 

Chemical oxidation may not be effective in treating BHC and BAP. Chemical 
oxidation was not included as an applicable technology for the treatment of beta-benzene 
hexachloride or benzo[a]pyrene structural functional groups (EPA 1990c). Thermal 
destruction was the only technology recommended for BHC. If this alternative is 
selected, a treatability study would need to be completed to determine the technology's 
effectiveness in degrading beta-benzene hexachloride and benzo[a]pyrene. The volume 
of soil containing BHC or BAP is small and an alternative treatment technology could be 
used to remediate these soils. 

Solidification/stabilization is a demonstrated technology for the treatment of heavy 
metals and it has been employed at several CERCLA sites in repeated applications (EPA 
1988). 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of sediment storage pads and processing system 

• Convey soils to processing system for application of oxidizing agents 

• Placement of sediments into treatment unit 

• Sample treated sediments to monitor contaminant removal 

• Application of solidification agents 

• TCLP metal analysis 

• Backfill and compaction of the excavation 

• Regrade site 
Protection of human health and the environment: Chemical oxidation is not a 

proven technology on a commercial scale for removing pesticide contamination from 
soil. Therefore, this technology is not known to provide overall protection of human 
health. A treatability study could be completed to determine the technology's 
effectiveness in treating pesticides. Chemical oxidation is effective for TPH and could be 
used to treat soils that do not also contain BHC or BAP. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Preliminary remediation goals 
(PRGs) have been calculated for those compounds where EPA risk data is available. 
Beta-benzene hexachloride exceeds its PRG of 0.356 mg/kg and benzo[a]pyrene exceeds 
its PRG of 1.1 mg/kg. Chemical oxidation has been proven to be an effective treatment 
for the remediation of TPH contamination in soil. However, chemical oxidation may not 
be effective in reducing TPH concentrations to 10 mg/kg. The 10 mg/kg TPH cleanup 
goal was not achieved in a recent remediation effort at the POL Area using chemical 
oxidation (International Technologies 1991).   A treatability study would be needed to 
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confirm effectiveness in treating TPH.   In addition, a treatability study is needed to 
evaluate the effectiveness of chemical oxidation on BHP and BAP. 

With proper technology implementation, action-specific ARARs that apply to 
excavation and chemical oxidation would be met. Action-specific ARARs include 
excavation, stockpiling, air emissions, on-site soil replacement, and compaction. These 
requirements may require compliance to RCRA waste levels if the soil if determined to 
be a RCRA waste. For the soil to be classified as a RCRA waste, the soil contaminants 
must be either a listed hazardous waste or be a characteristic waste (TCLP characteristic 
of a hazardous waste). Additionally, if the soil is determined to be a RCRA waste, 
RCRA land disposal restrictions will apply. 

Location-specific ARARs (critical habitat/or and endangered or threatened species) 
may not be satisfied because the expected environmental risk from TPH contamination 
would not be reduced. 

Long-term effectiveness and permanence: Chemical oxidation may not be 
protective in the long-term because it has not been proven to be successful on a 
commercial scale for removing BHC or BAP contamination from soil nor has it been 
demonstrated that 10 mg/kg TPH can be achieved on a commercial scale. A treatability 
study is recommended. Solidification/stabilization would reduce the mobility and impact 
of lead, zinc and other contaminants. 

Reduction of toxicity, mobility, or volume through treatment: Chemical oxidation 
may not be effective in reducing the toxicity, mobility, or volume of the pesticide 
contamination. It would reduce the toxicity, mobility, and volume of the TPH 
contamination. An alternative technology could be used to treat the BHC and BAP 
contaminated soil. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Remediation period is approximately one year. However, 
effectiveness of treatment on pesticides has to be determined and it should be 
demonstrated whether the 10 mg/kg TPH cleanup goal can be achieved. 

Implementability: Chemical oxidation and solidification/stabilization technologies 
may be readily implemented as they are proven technologies, components are 
commerciaT.y available, and they can be reliably operated. A treatability study would b° 
needed to evaluate the effectiveness of chemical oxidation and solidification/stabilization 
on TPH, BHC, BAP, and metals. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.1.7 in Appendix D. Remediation of soils contaminated with BHC, BAP, and 
TPH involves excavating and treating 180 cubic yards of soil at AST-6. Capital costs are 
estimated to be $161,000. It is assumed that groundwater monitoring would continue for 
20 years, and details pertaining to those costs are given in Table DWM-4. The present 
worth cost is equal to the capital cost. 
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State acceptance: Regulatory acceptance may be difficult because no reference data 
was obtained stating that chemical oxidation has been proven on a commercial scale for 
the removal of pesticides or reducing TPH levels to 10 mg/kg. However, regulatory 
acceptance may be obtained if the treatability study is successful. 

Community acceptance: Community acceptance may be difficult because the 
effectiveness of the pesticide degradation is not known. However, chemical oxidation 
would likely be acceptable for treating TPH soils that are not contaminated with BAP or 
BHC if the treatability study demonstrates that 10 mg/kg TPH can be achieved. 

4.4.2 Soil Stockpile (Pump Station) 
The soil stockpile consists of excavated soil from a previous remedial activity 

associated with a leaking storage tank from AST-7. Surface soil samples collected from 
the stockpile indicate that TPH is the only contaminant present. All other analytes 
detected were below ARARs, PRGs, and cleanup levels. Surface soil TPH contaminant 
concentrations range from 779 to 1,570 mg/kg. The estimated volume of the soil 
stockpile is 700 cubic yards, and the area of contamination is shown in Figure 1.6. 

An unnumbered UST and AST are located next to the stockpile soil. The condition of 
the UST is unknown. Soil samples were not collected near either tank. If contamination 
is present, it is presumed to be TPH and the area will be addressed as part of the stockpile 
remediation. Confirmatory samples will be taken in the area of the UST and AST to 
ensure cleanup goals are met and to verify that other contaminants are not present. 

Remedial alternatives retained for this site after evaluation in the screening stage 
(Section 3.2) include: 

• S1: No Action; 

• S6: Excavation and Biotreatment; and 

• S8: Excavation and Low Temperature Thermal Desorption. 

Since the soil is already stockpiled, excavation only refers to moving of soil pile. The 
following three sections present the evaluation for the three alternatives relative to the 
evaluation criteria. Additionally, Figure 4.11 presents the summary of the detailed 
analysis of the four remedial alternative retained relative to the evaluation criteria. 

4.4.2.1 SI: No Action (Pump Station - Stockpile). The no action alternative was 
retained* after evaluation in the screening stage to provide a basis of comparison to the 
other alternatives. The no action alternative for soil at this site would consist of no 
remedial activities. The soil would remain in place. Contaminated soil left in place with 
TPH concentrations greater than 10 mg/kg may require long-term groundwater 
monitoring. Land use restrictions are necessary to warn and limit receptor access to the 
site. 

Protection of human health and the environment: The no action alternative would 
not fulfill the intent of CERCLA/SARA by providing permanent protection of human 
health and the environment. 
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Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Location-specific ARARs (critical 
habitat/or and endangered or threatened species) apply at HAA because plant and animal 
species currently listed as endangered or threatened under state or federal endangered 
species act are described as occurring or potentially occurring at or near HAA (Corps 
1990). There are no action-specific ARARs pertaining to a no action alternative. 

The no action alternative would not be in compliance with the remedial action 
objective because of the elevated TPH concentrations. Location-specific ARARs are not 
satisfied because there is an expected risk for the present use land option to the 
burrowing owl (a listed endangered species), thus the no action alternative may affect the 
listed species. 

Long-term effectiveness and permanence: The no action alternative would not be 
directly effective in reducing residual TPH contamination. The contamination may 
naturally degrade over time, however this cannot be accurately predicted. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not directly reduce the toxicity, mobility, or volume of contaminants 
through treatment. 

Short-term effectiveness: With the no action alternative, there are no impacts to the 
community, site workers, and environment resulting from the implementation of this 
alternative. However, contamination has the potential to migrate to groundwater. 

Implementability: This alternative is readily implemented technically. However, 
administrative implementation may be difficult due to potential lack of regulatory and 
community acceptance. 

Cost: The estimated cost for this alternative is presented in Table D-4.2.1 in 
Appendix D. Capital costs of $38,000 are associated with installation of wells and 
implementing site restrictions. Annual costs of approximately $52,000 are associated 
with monitoring and maintenance, which account for present worth costs of $529,000, 
assuming 30 years of operation and a 10 percent annual interest rate. These costs also 
apply to the no action alternative for the Pump Station AST sites and sediments. A 
variation of the no action alternative assumes no groundwater monitoring. The cost for 
this alternative is $2,500 and is explained in Section 5. 

State acceptance: Regulatory acceptance may be difficult because this alternative 
would not achieve the TPH cleanup goal of 10 mg/kg through treatment. 

Community acceptance: Community acceptance may be difficult to obtain due to 
public perceptions, regarding land use and lack of active treatment of contaminants. 

4.4.2.2 S6: Excavation and Biotreatment (Pump Station - Stockpile). Biological 
treatment of contaminated «oil has been proven effective for degrading TPHs. Biological 
treatment would consist of taking the excavated soil and placing this soil in a controlled 
treatment unit. The soil is aerated either mechanically by tilling, or passively by drawing 
air through vent pipes placed in the soil piles. Aeration stimulates the metabolism and 
growth  of indigenous  microorganisms  that  degrade TPH.     Nutrients  or  special 
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microorganisms can also be added to enhance the remediation process. A process flow 
diagram is shown in Appendix E. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of the treatment unit (possibly including vent pipes and blowers) 

• Transfer soil pile into the treatment unit 

• Application of nutrients and micro-organisms if needed 

• Tilling of soils or draw air through soil piles 

• Biodegradation of contaminated soils 

• Soil sampling to monitor contaminant degradation progress 

• Backfill and compaction of the excavation 

• Regrade site 

Protection of human health and the environment: The low risk to the environment, 
and the risk resulting from migration of TPH contaminants to groundwater would be 
reduced because most of the TPH contamination source would be degraded. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide for protection of the underlying groundwater. Bioremediation has been 
proven to be an effective treatment for the remediation of TPH contamination in soil. 
Under favorable conditions the remedial action objective may be attained. A pilot study 
is recommended to determine degradation rates. 

All the action-specific ARARs that apply to excavation and biotreatment would be 
met with proper technology implementation. Action-specific ARARs include 
excavation, stockpiling, air emissions, land treatment, on-site soil replacement, and 
compaction. These requirements may require compliance to RCRA waste level if the soil 
is determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the 
soil contaminants must be either a listed hazardous waste or be a characteristic waste 
(TCLP characteristic of a hazardous waste). Additionally, if the soil is determined to be 
a RCRA waste, RCRA land disposal restrictions will apply. Land disposal restrictions 
require that hazardous wastes not be disposed into or onto the land until the hazardous 
constituents are treated with a specific treatment technology or until constituent 
concentrations are reduced below specific levels. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Bioremediation would be protective in 
the long-term because most of the TPHs would be degraded in the soil, thus removing the 
potential groundwater contamination source, and reducing the environmental risk. 
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Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
would reduce the TPH contaminants toxicity and volume. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. There is no expected risk to the community. Remediation will 
destroy the chemicals of concern. Estimated cleanup time is two years. 

Implementability: Bioremediation may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.2.2 in Appendix D. Remediation of soils contaminated with only TPH 
involves excavating and treating 700 cubic yards of soil. Capital costs are estimated to 
be $32,000 and annual costs are estimated to be $46,000 per year. It is assumed that 
groundwater monitoring would continue for 20 years, and details pertaining to those 
costs are given in Table DWM-4. The present worth cost is estimated to be $111,000, 
assuming a 2-year project life and a 10 percent annual interest rate. 

State acceptance: Regulatory acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH contaminated soil. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. 

4.4.2.3 S8: Excavation and Low Temperature Thermal Desorption (Pump 
Station - Stockpile). Low temperature thermal desorption is a thermal separation 
process designed to remove organic contaminants from soil, sediments or sludges. The 
process begins by excavating the contaminated soil and processing it through a rotary 
dryer used to heat the contaminated materials and drive off water and organic 
contaminants. Feed rates, residence times, and temperatures (500 to 800° F) can be 
adjusted to remove the TPH contaminants. 

The volatilized gases driven from the soil are collected by a gas treatment system. 
The gas treatment system typically includes a scrubber and heat exchangers to condense 
out as liquids the organic contaminant and water vapors. The remaining gas is then 
cleaned by passing through carbon absorption filters. A process flow diagram is shown 
in Appendix E. 

Treatment end products include treated soils, liquids from the condensed gas, and 
spent carbon. Treated soils can be used as fill material and placed back in the excavated 
area if residual metals levels are sufficiently low. Both the organic phase liquid 
condensate and the spent carbon will require further treatment and disposal. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of the treatment unit and soil storage pad 
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Screen all material larger than 2 inches from soil 

Shred material larger than 2 inches 

Convey soils to processing system 

Transfer treated soil to storage pad for temporary storage 

Sample treated soil to monitor contaminant removal 

Backfill and compaction of the excavation 

Regrade site 

Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: The risk to the environment, and 
the risk resulting from migration of TPH contaminants to groundwater would be reduced 
because most of the TPH contamination source would be removed. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Low temperature thermal 
desorption has been proven to be an effective treatment for the remediation of TPH 
contamination in soil. Under favorable conditions the remedial action objective may be 
attained. However, if heavy hydrocarbons or oils are present, this thermal desorption 
may not be able to remove all of the contamination. A treatability study is needed to 
confirm. 

With proper technology implementation, action-specific ARARs that apply to low 
temperature thermal desorption would be met. Action-specific ARARs include 
excavation, stockpiling, air emissions, on-site soil replacement, and compaction. These 
requirements may require compliance to RCRA waste levels if the soil is determined to 
be a RCRA waste. For the soil to be classified as a RCRA waste, the soil contaminants 
must be either a listed hazardous waste or be a characteristic waste (TCLP characteristic 
of a hazardous waste). Additionally, if the soil is determined to be a RCRA waste, 
RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
would be protective in the long-term because most of the TPH contamination would be 
removed in the soil, thus removing the potential groundwater contamination source. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption would reduce the TPH contaminants toxicity, mobility and volume. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering  controls   and  personal  protection  equipment  the  technology  can  be 
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implemented effectively. Air emission must be monitored and controlled. Remediation 
is expected to be complete in one year. 

Implementability: Low temperature thermal desorption may be readily implemented 
as it is a proven technology, components are commercially available, and it can be 
reliably operated. Administrative implementation may be difficult due to local air 
permitting and anticipated public resistance to thermal processes. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.2.3 in Appendix D. Capital costs are estimated to be $171,000 and the project 
is estimated to take 4 months. It is assumed that groundwater monitoring would continue 
for 20 years, and details pertaining to those costs are given in Table DWM-4. The 
present worth cost is equal to the capital cost. 

State acceptance: Regulatory acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH contaminated soil. 

Community acceptance: Community acceptance may be difficult because public 
perception regarding thermal treatment process. 

4.4.3 Sediments (Pump Station) 

TPH was analyzed in three sediment samples, PS-SD-1, 2, and 3, each taken near the 
discharge end of the relief pipe. Concentrations ranged from 283 mg/kg to 2690 mg/kg 
at PS-SD-1. Very likely TPH is predominant throughout the sediment in the drainage 
channel. Beryllium, and arsenic were detected in sediments at levels that exceed their 
PRGs. Arsenic concentrations were all within background levels. Four samples 
exceeded background levels for beryllium (PS-SD-4, 5, 6, 7). Pesticides, DDT (0.25 
mg/kg) and DDD (3.03 mg/kg) were detected in three samples. Soil samples did not 
exceed PRGs for DDT and only one sample, PS-SD-6, exceeded the DDD PRG. This 
same sample (PS-DS-6) also contains 890 mg/kg of lead which exceeds the DTSC lead 
criteria. 

Results of the human health risk assessment completed as part of the El identified a 
moderate carcinogenic risk due to potential exposure to arsenic, beryllium and copper 
(Engineering-Science 1993). Copper did not exceed its PRG of 1.08 x 104 anywhere on 
the site and exceeded the upper background limit of 94.8 mg/kg only at PS-SD-6. 
Arsenic is within background levels for soils in the wetland areas. The total risk for the 
other detected analytes including DDT and DDD is very low (less than 1 x 106). Figure 
4.8 and 4.9 are site maps showing the locations of contamination. 

Other analytes of concern identified by the ecological risk assessment include lead, 
manganese, nickel, zinc, DDD and DDT. As discussed in Section 2, there are two sets of 
proposed sediment screening criteria: one without a cover and the other with a cover. 
The cover would consist of 3 feet of soil/sediment that meets the no-cover criteria. All 
the sediment sample points exceed the no-cover criteria for manganese. Although nickel 
and zinc exceed the no-cover criteria at all but one sample site each, the only sites that 
exceed background are at PS-SD-4, 6, and 7 for both zinc and nickel and additionally at 
PS-SD-8 nickel exceeds background. DDT exceeds the no-cover criteria at PS-SD-1 and 

4-68 
29-14B.R6 5/6/94 



there are no DDD criteria proposed by the SFRWQCB for sediment. A considerable 
volume of sediment would require excavation and treatment in order to comply with the 
no-cover criteria. 

The criteria for sediments if a cover is applied is higher and the volume requiring 
excavation and treatment is much less. Sample area PS-SD-6 and 7 exceed lead, nickel 
and zinc criteria and sample area PS-SD-4 and 8 exceed the nickel criteria. DDT exceeds 
the criteria at PS-SD-1. These are the same sites that exceed background and the no- 
cover criteria. Manganese exceeds the ecological risk criteria throughout the site and 
exceeds background in three samples, PS-SD-6, 7, and 8. Manganese, however, is a risk 
for vegetation only if the pH is below 5 or above 8. Although no pH data was determined 
for the sediment, the drainage ditch is thriving with a variety of plant life and manganese 
is apparently not toxic under existing conditions. In order to comply with the proposed 
sediment criteria sediment near sample areas PS-SD-1, 4, 6 and 7 (north) and PS-SD-8 
(south) need to be excavated and the area in question covered with 3 feet of clean 
soil/sediment. The excavated sediment would require treatment prior to disposal which 
also treats for the organic contaminants present. The cap material could consist of treated 
sediments or possibly treated soil from other sites at HAA. Less sediment would require 
excavation and treatment for the with-cover option. 

Remedial alternatives retained for this site after evaluation in the screening stage 
(Section 3.2) include: 

• SI: No Action; 
• S2/S6/S7: Excavation and Biotreatment followed by Solidification/Stabilization; 

• S2/S8/S7: Excavation and Low Temperature Thermal Desorption followed by 
Solidification/Stabilization; 

• S2/S9/S7: Excavation    and    Off-site    Thermal    Destruction    followed    by 
Solidification/Stabilization; 

• S2/S11/S7: Excavation  and Chemical  Oxidation followed by  Solidification/ 
Stabilization; and 

• S2/S12: Excavation and Soil Washing. 

The estimated volume of contaminated sediment is 22,200 cubic yards. The area 
requiring excavation and treatment at the Pump Station is shown in Figure 1.6. Based on 
data collected in the El, about half the area (north half) was found to be contaminated 
with TPH, pesticides, and metals and the remainder (south half) was found to contain 
TPH. Additional investigation by the Army Corp of Engineers (Corps 1994) found 
additional SVOCs and metals at the southern half of the Pump Station sediments. About 
33,300 cubic yards of cover material would be placed over the excavated area. 

The following five sections present the evaluation for each alternative relative to the 
evaluation criteria. This evaluation is based on findings in the El. The Pump Station is 
assigned to Operable Unit 2. A modified Alternatives Analysis will be needed to account 
for the additional contamination found during the supplemental El study. 
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Figure 4.12 presents the summary of the detailed analysis of the five remedial 
alternative retained relative to the evaluation criteria. This figure is subdivided by types 
of contaminants. Certain alternatives are more applicable to specific types of 
contaminants and costs have been estimated assuming a given chemistry and volume for 
similar contamination. At least one alternative from each category needs to be selected 
and combined with the other selected alternatives for a final remedy. Solidification/ 
stabilization by itself was not considered since this technology is not effective given the 
high concentrations of TPH in the sediments. 

4.4.3.1 SI: No Action (Pump Station - Sediment). The no action alternative was 
retained after evaluation in the screening stage to provide a basis of comparison to the 
other alternatives. The no action alternative for sediment at this site would consist of no 
remedial activities. The sediment would remain in place. Contaminated sediment left in 
place with TPH concentrations greater than 10 mg/kg may require long-term 
groundwater monitoring. Land use restrictions would be used to warn and limit receptors 
access to the site due to the human health risk and environmental risks associated with 
this site. 

Protection of human health and the environment: Under the no action alternative, 
no remediation would take place, and the risks to human health and the environment 
would not change. This alternative does not fulfill the intent of CERCLA/SARA by 
providing permanent protection of human health and the environment. 

Compliance with ARARs: The chemicals of concern include heavy metals, TPH, 
DDT, and DDD. A cleanup goal for TPH (10 mg/kg) has been assumed to provide 
protection of the underlying groundwater. Based on DTSC guidelines, the maximum 
inorganic lead levels that can be left in place is 535 mg/kg. DDD exceeds the 
preliminary remediation goal of 2.67 mg/kg at PS-SD-6. Beryllium exceeds PRG and 
background levels. Although copper does not exceed PRGs, the carcinogenic risk from 
ingestion exceeds 1 x 10A One copper sample (PS-SD-6) exceeded background levels. 
Sediments near PS-SD-1, 4, 6, 7 and 8 exceed the proposed sediment screening criteria 
assuming the area will be covered with 3 feet of backfill. The no action alternative does 
not satisfy cleanup goals or PRGs. 

There are no action-specific ARARs pertaining to a no action alternative. Location- 
specific ARARs (critical habitat/or and endangered or threatened species) apply at HAA 
because plant and animal species currently listed as endangered or threatened under state 
or federal endangered species act are described a* occurring or potentially occurring, at or 
near HAA (Corps 1990). 

The no action alternative would not be in compliance with the remedial action 
objective because of the elevated contaminant concentrations. The total risk at the site 
exceeded lxl0A Location-specific ARARs are not satisfied because there is a expected 
risk for the present use land option to the burrowing owl (a listed endangered species), 
thus the no action alternative may affect the listed species. 

Long-term effectiveness and permanence: The no action alternative would not be 
effective in reducing contamination.   TPH contamination may naturally degrade over 
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üme, however this cannot be accurately predicted. Beryllium, copper and lead would 
continue to impact the environment and potentially could impact groundwater. Metals 
identified in the El ecological risk assessment will remain. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not directly reduce the toxicity, mobility, or volume of contaminants. 

Short-term effectiveness: There are no impacts to the community and site workers 
resulting from the implementation of this alternative. The contaminated soil would 
continue to pose a risk to human health and environment. Remedial objective may never 
be achieved. 

Implementability: This alternative is readily implemented technically, because no 
remedial actions are required. However, administrative implementation may be difficult 
due to potential lack of regulatory and community acceptance. 

Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-4.3.1. Capital costs of $38,000 are associated with installation of 
wells and implementing site restrictions. Annual costs of approximately $52,000 are 
associated with monitoring and maintenance, which account for present worth costs of 
$529,000, assuming 30 years of operation and a 10 percent annual interest rate. These 
costs'also' apply to the no action alternatives for the Pump Station AST sites and soil 
stockpile. A variation of the no action alternative assumes no groundwater monitoring. 
The cost for this alternative is $2,500 and is explained in Section 5. 

State acceptance: Regulatory acceptance would be difficult because this alternative 
would not achieve the TPH cleanup goal of 10 mg/kg through treatment, it does not 
address the lead contamination which exceeds the DTSC cleanup criteria, and the overall 
risk at the site would exceed 1 x 106. 

Community acceptance: Community acceptance would also be difficult because 
both the human health and the environment risks are not addressed by this alternative. 

4.4.3.2 S2/S6/S7: Excavation, Capping and Biotreatment foUowed by 
Solidification/Stabilization (Pump Station - Sediments). Biological treatment 
followed by solidification/stabilization is a treatment alternative effective in treating 
organic contaminants by biological treatment followed by residual metals management. 
The process begins with conventional biological treatment. Soils or sediments are 
excavated and placed in a controlled treatment unit. The soil is aerated either 
mechanically by tilling or passively by drawing air through vent pipes placed in soil 
piles. Aeration stimulates the metabolism and growth of indigenous microorganisms that 
degrade a wide range of organics including TPH. Nutrients or special microorganisms 
can also be added to enhance the remediation process. 

Upon completion of the bioremediation, solidification additives are mixed with the 
soil still contaminated with residual metals. The solidification additives immobilize 
contaminants by incorporating them into the structure of a stable, relatively nonleachable, 
and non-degradable soil matrix. Prior to selecting the solidification additives, analytical 
and   physical   characterization   must  be   performed   to   ensure   compatibility   and 
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effectiveness. Following treatment, and after the solidified mixture has passed the 
Toxicity Characteristic Leaching Procedure TCLP test, it can be returned to the 
excavation on site. A process flow diagram is shown in Appendix E. 

Solidification/stabilization is a demonstrated effective technology for the treatment of 
heavy metals and it has been employed at several CERCLA sites in repeated applications 
(EPA 1988). 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the bioremediation treatment unit 

Excavation of contaminated soils and placement in treatment unit 

Application of nutrients and micro-organisms if needed 

Tilling of soils and nutrients as needed 

Biodegradation of contaminated soils 

Soil sampling to monitor contaminant degradation progress 

Application of solidification agents 

TCLP metals analysis 

Apply cover material if needed to comply with SFRWQCB requirements, and 

Regrade site 

Protection of human health and the environment: Biodegradation followed by 
solidification/stabilization would be effective in protecting human health and the 
environment against TPH and heavy metals. However, bioremediation has not 
demonstrated its effectiveness in degrading DDD or DDT on a commercial scale (EPA 
1988). Although DDD exceeds the PRG (2.67 mg/kg), the risk associated with DDD is 
very small and remediation is not necessary for the protection of human health. Both 
DDD and DDT were identified in the ecological risk. Pesticides may be treated by 
solidification/stabilization, but a treatability test would be needed to confirm. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater and the preliminary remediation goal 
for DDD is 2.67 mg/kg. Bioremediation has been proven to be an effective treatment for 
the remediation of TPH contamination in soil. Under favorable conditions the TPH 
remedial action objective may be attained. A pilot study is recommended to determine 
degradation rates. Bioremediation may not be effective in reducing DDD or DDT 
concentrations. Solidification/stabilization may be effective in immobilizing both 
pesticides based on bench scale tests of similar compounds (EPA 1990c). A treatability 
test would be needed to confirm treatment effectiveness. An alternative treatment might 
be used if necessary to treat DDD and DDT contaminated sediment. 
Bioremediation/solidification could be used to treat sediments that do not have DDD or 
DDT. Solidification/stabilization would fulfill lead, beryllium, copper and other metal 
requirements. 
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All action-specific ARARs that apply to excavation, biotreatment and solidification/ 
stabilization would be met with proper technology implementation. Action-specific 
ARARs include excavation, stockpiling, air emissions, land treatment, and applying 
cover material. These requirements may require compliance to RCRA waste levels if the 
sediment is determined to be a RCRA waste. For the soil to be classified as a RCRA 
waste, the soil contaminants must be either a listed hazardous waste or be a characteristic 
waste' (TCLP characteristic of hazardous waste). Additionally, if the sediment is 
determined to be a RCRA waste, RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Bioremediation followed by 
solidification/stabilization would be protective in the long-term because TPH would be 
removed in the sediment and the heavy metals would be immobilized. However, 
bioremediation has not demonstrated its effectiveness in degrading DDD or DDT on a 
commercial scale (EPA 1988). Although DDD exceeds the PRG (2.67 mg/kg), the risk 
associated with DDD is very small and remediation is not necessary for the protection of 
human health. DDD and DDT were identified as ecological risk (Engineering-Science 
1993). The stabilization process may be effective for DDD and DDT but this would need 
to be confirmed by a treatability test. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
followed by solidification/stabilization would reduce the toxicity, mobility, and volume 
of TPH, metals, and DDD/DDT. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, which could be 
minimized with engineering controls and personal protection equipment. There is 
minimal risk to the public during remediation. Cleanup time is expected to be 
approximately two years. 

Implementability: Bioremediation followed by soHdification/stabilization may be 
readily implemented as they are proven technologies, components are commercially 
available, and it can be reliably operated. 

Cc^t: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.3.2 in Appendix D. Remediation of sediments contaminated with TPH and 
metals involves excavating and treating 460 cubic yards of sediment (southern half) and 
applying 3 feet of cover material over the area. Capital costs are estimated to be 
$102,000 and annual costs are estimated to be $35,000 per year. It is assumed that 
groundwater monitoring would continue for 20 years, and details pertaining to those 
costs are given in Table DWM-4. The present worth cost is estimated to be $162,000, 
assuming a 2-year project life and a 10 percent annual interest rate. 
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State acceptance: Regulatory acceptance should be attainable due to this 
technology's proven effectiveness in remediating TPH and metals. Another technology 
could be selected for treating sediments contaminated with DDD or DDT. 

Community acceptance: Community acceptance may be difficult because DDD 
exceeds the PRG even though the human health risk associated with DDD is very small. 
The effectiveness of the DDD and DDT to biodegradation and/or 
solidification/stabilization is not known. Another technology could be selected for 
treating soils contaminated with DDD or DDT. 

4.4.3.3 S2/S8/S7: Excavation, Capping and Low Temperature Thermal 
Desorption followed by Solidification/Stabilization (Pump Station - Sediments). 
Low temperature thermal desorption followed by solidification/stabilization is a 
combined treatment alternative to remediate organics and heavy metals. The process 
begins by excavating the contaminated soil and processing it through a rotary dryer used 
to heat the contaminated materials and drive off water and organic contaminants. The 
volatilized gases driven from the soil are collected by a gas treatment system. The gas 
treatment system typically includes a scrubber and heat exchangers to condense out as 
liquids the organic contaminant and water vapors. The remaining gas is then cleaned by 
passing through carbon absorption filters. A process flow diagram is shown in 
Appendix E. 

Solidification additives are then mixed with the treated soils from the thermal 
desorption unit. The solidification additives immobilize contaminants by incorporating 
them into the structure of a stable, relatively nonleachable, and non-degradable soil 
matrix. Prior to selecting the solidification additives, extensive analytical and physical 
characterization must be performed to ensure compatibility and effectiveness. Following 
treatment, and after the solidified mixture has passed the TCLP test, it can be returned to 
the excavation on site. 

Low temperature thermal desorption would be successful in removing the TPH and 
other contamination. However, low temperature thermal desorption has not been proven 
on a commercial scale for the removal of DDD or DDT. Both have very low volatility 
and are not likely to be treated effectively by low temperature thermal desorption. It may 
be possible to treat DDD/DDT by the solidification/stabilization process. A treatability 
test is needed to confirm treatment effectiveness. Solidification/stabilization is a 
demonstrated effective technology for the treatment of heavy metals and it has been 
employed at several CERCLA sites for similar applications (EPA 1988). 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of the treatment unit and soil storage pads 

• Excavation of contaminated soils and transport to storage pad 

• Screen all material larger than 2 inches from soil 

• Shred material larger than 2 inches 
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• Transfer treated soil to storage pad for temporary storage 

• Sample treated soil to monitor contaminant removal 

• Application of solidification agents 

• TCLP metals analysis 

• Apply additional cover material if needed to comply with SFRWQCB requirements 

• Regradesite 
• Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: Low temperature thermal 
desorption followed by solidification/stabilization would be effective in protecting 
human health and the environment against TPH and heavy metals. The technology's 
effectiveness in reducing the risk posed from the DDD/DDT cannot be explicitly 
evaluated because the technology's effectiveness has not been proven on a commercial 
scale at other CERCLA sites. A treatability study would need to be conducted if this 
alternative is selected. However, the human health risk to the site related to DDD is very 
small and remediation of DDD is not necessary for the protection of human health. DDD 
and DDT were identified as chemicals of concern based on the ecological risk assessment 
in the El. A treatability test is needed to confirm if solidification/stabilization is effective 
in treating DDD and DDT. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection for the underlying groundwater. Preliminary 
remediation goals (PRGs) have been calculated for analytes where EPA carcinogenic 
data is available. DDD exceeds its PRG of 2.67 mg/kg. Based on DTSC guidance, the 
cleanup level for inorganic lead is 535 mg/kg, which requires treatment if concentrations 
exceed this limit. Beryllium exceeds PRG and background levels at four sample areas. 
Although copper does not exceed PRGs, the carcinogenic risk from ingestion exceeds 1 x 
10-6. One copper sample exceeded background at PS-SD-6. Other metals and 
DDD/DDT were identified in the ecological risk assessment as chemicals of concern. 

Low temperature thermal desorption has been proven to be an effective treatment for 
the remediation of TPH contamination in soil. However, if heavy hydrocarbons or oils 
are present, this thermal desorption may not be able to remove all of the contamination. 
A treatability study is needed to confirm. Solidification/stabilization has demonstrated 
effectiveness in managing heavy metals. Solidification/stabilization may be effective in 
immobilizing DDD and DDT, however, a treatability study is needed to confirm this. 

With proper technology implementation, action-specific ARARs that apply to low 
temperature thermal desorption followed by sohdification/stabilization would be met. 
Action-specific ARARs include excavation, stockpiling, air emissions, and applying 
cover material. These ARARs may require compliance to RCRA waste levels if the soil 
is determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the 
soil contaminants must be either a listed hazardous waste or be a characteristic of a 
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hazardous waste. Additionally, if the soil is determined to be a RCRA waste, RCRA land 
disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
followed by solidification/stabilization would be protective in the long-term because TPH 
would be removed and the heavy metals would be stabilized. Solidification/stabilization 
may be effective in treating low concentrations of DDD and DDT. However, it has not 
been proven to be successful on a commercial scale. A treatability study would need to 
be conducted to determine the long-term effectiveness. The risk to the site attributed to 
the presence of DDD is very small and the remediation of DDD is not necessary for the 
protection of human health. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption followed by solidification/stabilization would reduce the toxicity, 
mobility, and volume of TPH, DDD and heavy metals. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, which may be 
minimized with engineering controls and personal protection equipment. Air emissions 
must be monitored and controlled. Remediation period is expected to be one year. 

Implementability: Low temperature thermal desorption followed by 
solidification/stabilization may be readily implemented as they are proven technologies, 
components are commercially available, and it can be reliably operated. Administrative 
implementation may be difficult due to local air permitting and anticipated public 
resistance to thermal processes. DDD and DDT are a highly chlorinated aromatic 
compounds and the air board would likely be very reluctant to permit thermal desorption 
of soils contaminated with halogenated compounds. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.3.3 in Appendix D. Remediation of soils contaminated with TPH and metals 
involves excavating and treating 460 cubic yards of sediment (southern half) and 
applying 3 feet of cover material over the area. Capital costs are estimated to be 
$212,000 the project is estimated to take 6 months. It is assumed that groundwater 
monitoring would continue for 20 years, and details pertaining to those costs are given in 
Table DWM-4. The present worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance is not likely for soils contaminated with 
DDD or DDT. State agencies may accept thermal desorption for those soils that are not 
contaminated with chlorinated compounds provided an alternate treatment is selected for 
DDD and DDT contamination. 

Community acceptance: Community acceptance may be difficult because of 
perception regarding thermal treatment processes in their communities. 
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4.4.3.4 S2/S9/S7: Excavation, Capping and Off-site Thermal Destruction 
followed by Solidification/ Stabilization (Pump Station - Sediment). This alternative 
is initiated with conventional excavation of the contaminated sediment followed by off- 
site transportation which may be completed by truck or rail. Treatment of contaminated 
soU involves incineration at high temperature (>2000° F) to destroy and remove 
contaminants. The treatment facility is responsible for and will certify the destruction of 
the waste, treatment of the off-gas, and final disposal of incinerator residuals (ash). A 
process flow diagram is shown in Appendix E. 

Disposal of the incineration ash would require solidification if heavy metal 
concentrations exceed action-specific ARARs requiring treatment of the residual ash 
prior to land disposal with solidification/stabilization. The process involves the addition 
of solidification additives mixed with the residual ash. The solidification additives 
immobilize contaminants by incorporating them into the structure of a stable, relatively 
nonleachable, and non-degradable soil matrix. Prior to selecting the solidification 
additives, extensive analytical and physical characterization must be performed to ensure 
compatibility and effectiveness. Following treatment, and after the solidified mixture has 
passed the TCLP test, it can be returned to the excavation site. 

A significant portion of the cost for off-site incineration is transportation, because 
California does not have a commercial incineration facility. For costing purposes, the 
Rollins Facility in Deer Park, Texas was selected as the designated incineration facility. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Excavation of contaminated soils 

• Transportation of contaminated soils to off-site incineration facility 

• Incineration 

• Application of solidification agents to residual ash 

• TCLP metals analysis 

• Disposal of solidified ash 

• Apply cover material if needed to comply with SFRWQCB requirements, and 

• Regradesite 
Protection of human health and the environment: This alternative provides 

protection for human health and the environment by providing a proven remedy that 
destroys the organic contaminants present and successfully manages the remaining 
inorganics, providing a long-term permanent solution. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. Beryllium exceeds PRG 
and background levels. Although copper does not exceed PRGs, the carcinogenic risk 
from ingestion exceeds 1 x 10-6 and one copper sample exceeded background. 
Preliminary remediation goals have been calculated for these analytes where risk 
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information is available. DDD exceeds its PRG of 2.67 mg/kg. Based DTSC guidance, 
the maximum inorganic lead concentration that can be left in place is 535 mg/kg. Off- 
site incineration is proven to be an effective treatment for the remediation of organic 
contamination in soil. Solidification/stabilization has demonstrated effectiveness in 
managing heavy metals. 

Action-specific ARARs that apply to off-site incineration followed by 
solidification/stabilization include excavation, air emissions, and Department of 
Transportation requirements. Additionally, the designated incineration facility will be 
responsible for fulfilling action-specific ARARs that apply to their process. These 
ARARs include incineration ARARs as presented in Appendix F, Table F-2, which 
would be applicable if the waste is determined to be a RCRA hazardous waste. For the 
soil to be classified as a RCRA waste, the soil contaminants must be either a listed 
hazardous waste or be a characteristic waste (TCLP characteristic of hazardous waste). 
All action-specific ARARs may be met with proper technology implementation. 

This alternative is consistent with location-specific ARARs for wetlands, critical 
habitats and endangered species protection. The ecological risk assessment identified 
DDD, DDT and additional metal contaminants of concern which will be effectively 
treated by this alternative. 

Long-term effectiveness and permanence: This alternative would result in complete 
destruction of TPH, DDD and DDT contamination. The heavy metals contamination 
would be effectively managed by solidification/stabilization. 

Reduction of toxicity, mobility, or volume through treatment: Off-site 
incineration would be effective in reducing the toxicity, mobility, or volume of the 
organic contaminants. The mobility of the heavy metal contamination would be reduced 
by solidification/stabilization. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation and material handling. However, with engineering 
controls and personal protection equipment the technology can be implemented 
effectively. The off-site facility should meet RCRA requirement and be protective of the 
community. 

Implementability: Off-site incineration followed by solidification/stabilization may 
be readily implemented as it is a proven technology, and it can be reliably operated. 
However, RCRA facility capacity may be limiting. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.3.4 in Appendix D. Remediation of sediments contaminated with TPH, 
pesticides and metals involves excavating and treating 22,220 cubic yards of sediment 
(entire site) and applying 3 feet of cover material over the excavated area. Capital costs 
are estimated to be $54,105,000. It is assumed that groundwater monitoring would 
continue for 20 years and details pertaining to those costs are given in Table DWM-4. 
The present worth cost is the same as the capital cost. 
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State acceptance: Regulatory acceptance should be attainable because this 
alternative would result in complete destruction of organic contaminants and 
management of the inorganics by controlling their mobility. However, the State favors 
on site treatment and disposal if possible. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk. The community, however, would prefer to avoid transporting hazardous materials 
and to treat the sediment on site if possible. 

4.4.3.5 S2/S11/S7: Excavation, Capping and Chemical Oxidation followed by 
Solidification/Stabilization (Pump Station - Sediment). Chemical oxidation processes 
are an effective remedial alternative for the treatment of organic contaminants by 
transforming contaminants into less toxic substances. Oxidizing agents such as ozone 
and hydrogen peroxide are added to the sediment to facilitate organic contaminant 
degradation. The oxidizing agents attack carbon-carbon bonds oxidizing the organic 
species to carbon dioxide and water. In the process, the sediments would be mixed with 
the oxidizing agent and placed into a controlled treatment unit for continued contaminant 
degradation. A process flow diagram is shown in Appendix E. Solidification/ 
stabilization is a demonstrated technology for the treatment of heavy metals and it has 
been employed at several CERCLA sites in repeated applications (EPA 1988). 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of sediment storage pads and processing system 

Convey soils to processing system for application of oxidizing agents 

Placement of sediments into treatment unit 

Sample treated sediments to monitor contaminant removal 

Application of solidification agents 

TCLP metal analysis 

Apply cover material if needed to comply with SFRWQCB requirements, and 

Regrade site 
Protection of human health and the environment: The risk to the environment, and 

the risk resulting from migration of TPHs and metals to groundwater would be reduced. 
DDT and DDD would degrade to DDE as an intermediate reaction product which is also 
toxic. Continued treatment by chemical oxidation could ultimately produce innocuous 
end products and acid. The acid can be neutralized by conventional techniques. A 
treatability test is needed to confirm whether chemical oxidation is effective for DDD 
and DDT. 

Compliance with ARARs: A remedial action objective for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. Chemical oxidation has 
been proven to be an effective treatment for the remediation of TPH contamination in 

• 
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soil. However, chemical oxidation may not be effective in reducing TPH concentrations 
down to 10 mg/kg as indicated by results of remediation efforts at the POL Area 
(International Technology, 1991). A treatability study would be needed to confirm 
effectiveness in treating TPH. The efficiency of chemical oxidation in treating DDD and 
DDT is not known and a treatability study should be expanded to consider treatment 
effectiveness on pesticides. Solidification/stabilization would reduce the mobility and 
impact of lead, copper, beryllium and other contaminants of concern on the environment. 

With proper technology implementation, action specific ARARs that apply to 
excavation and chemical oxidation would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, applying cover material and possible treatment of 
spent oxidizing solution. These requirements may require compliance to RCRA waste 
levels if the sediment is determined to be a RCRA waste. For the sediment to be 
classified as a RCRA waste, the sediment contaminants must be either a listed hazardous 
waste or be a characteristic waste (TCLP characteristic of a hazardous waste). 
Additionally, if the sediment is determined to be a RCRA waste, RCRA land disposal 
restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Chemical oxidation would be protective 
in the long-term because most of the TPH contamination would be transformed into less 
toxic substances in the sediment. The efficiency of chemical oxidation in treating 
DDD/DDT is not known and a treatability study is needed. Solidification/stabilization 
would reduce the mobility and impact of lead, beryllium and other contaminants of 
concern on the environment. 

Reduction of toxicity, mobility, or volume through treatment: Chemical oxidation 
would reduce the toxicity, mobility, and volume of the TPH and metal contamination. 
Chemical oxidation could create toxic intermediate products. Additional tests to confirm 
complete destruction of DDT, DDD and intermediate products would be needed. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. The risk to the community is minimal during remediation since 
contaminants will be destroyed. Remediation period is approximately one year. 

Implementability: Chemical oxidation and solidification/stabilization technologies 
may be readily implemented since, components are commercially available, and it can be 
reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.3.5 in Appendix D. Remediation of sediments contaminated with TPH, 
pesticides and metals involves excavating and treating 22,220 cubic yards of sediment 
(entire site) and applying 3 feet of cover material over the excavated area. Capital costs 
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are estimated to be $6,102,000 and the project is estimated to take one year. It is 
assumed that groundwater monitoring would continue for 20 years and details pertaining 
to those costs are given in Table DWM-4. The present worth cost is the same as the 
capital cost. 

State acceptance: If treatability test results are favorable regulatory acceptance 
should be attainable. Additional sampling is needed to insure that intermediate products 
are also remediated during treatment. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. 

4.4.3.6 S2/S12: Excavation, Capping and Soil Washing (Pump Station- 
Sediment). Direct soil washing is a chemical/physical treatment method for organic and 
heavy metal contaminated soils. It extracts contaminants from soil and sediment with 
washing solution such as water, organic solvents, surfactants, acids, or bases. Prior to 
selecting the washing solution, extensive analytical and physical characterization must be 
performed to ensure compatibility and effectiveness. After treatment, the detoxified soil 
can be returned to the excavation as fill material. A process flow diagram is shown in 
Appendix E. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pads 

Excavation of contaminated soils and transport to storage pad 

Screen all material larger than 0.25 inches from soil 

Shred material larger than 0.25 inches 

Convey soils to processing system 

Treat soils with washing solution 

Dewater treated soils 

Sample treated soil to monitor contaminant removal 

Treatment of waste water (washing solution) 

Apply cover material if needed to comply with SFRWQCB requirements, and . 

Regrade site 
Protection of human health and the environment; Soil washing is an effective 

technology for the treatment of DDT, DDD, DDE, and some heavy metals in soils. 
Contaminants are transferred to a solvent medium which then requires treatment. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established for the protection of groundwater. Other chemicals of concern include 
pesticides and heavy metals. Washing additives would be selected that would remediate 
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Chemicals of concern. Sequential washing steps may be needed in order to comply with 
chemical specific ARARs. A treatability study should be conducted to determine the 
effectiveness of this technology. 

All the action specific ARARs that apply to excavation and soil washing would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, applying cover material and possibly treatment 
of washwater prior to discharge. These requirements may require compliance to RCRA 
waste levels if the soil is determined to be a RCRA waste. For the soil to be classified as 
a RCRA waste, the soil contaminants must be either a listed hazardous waste or be a 
characteristic waste (TCLP characteristic of a hazardous waste). Additionally, if the 
sediment is determined to be a RCRA waste, RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studies during design phase of 
this alternative. 

Long-term effectiveness and permanence: Soil washing may be protective in the 
long-term because the heavy metals and organics would be removed from the sediment, 
thus preventing direct contact with the contaminated sediment, and minimizing potential 
leaching of the residual contaminants. However, a treatability study would be needed to 
determine the technology's effectiveness for the chemicals of concern. Contaminants 
would be transferred to a solvent medium which would then require treatment. 

Reduction of toxicity, mobility, or volume through treatment: Soil washing may 
reduce the toxicity, mobility, and volume of the heavy metals and small amounts of 
organics at the site. However, a treatability study would be needed to determine the 
technology's effectiveness for the chemicals of concern. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, however, engineering 
controls and personal protection equipment can minimize exposure. The process would 
remove contaminants from the soil. 

Implementability: Soil washing may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-4.3.6 in Appendix D. Remediation of sediments contaminated with TPh, 
pesticides and metals involves excavating and treating 22,200 cubic yards of sediment 
(entire site) and applying 3 feet of cover material over the excavated area. Capital costs 
are estimated to $5,675,000 and the project is estimated to take six months. It is assumed 
that groundwater monitoring would continue for 20 years and details pertaining to those 
costs are given in Table DWM-4. The present worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance should be attainable since this technology 
has been effective (on a pilot scale) in removing the chemical of concern from the 
sediment. 
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Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the environment should be favorable if the technology is proven effective. 

• 
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4.5 SITE 5: FORMER SEWAGE TREATMENT PLANT 

The Former Sewage Treatment Plant (FSTP) was in operation until 1986 when 
buildings associated with the plant were demolished, and sludge drying beds and storage 
tanks were removed. Results of the El found low levels of organics in the upper few feet 
of sou and sediment at the FSTP (Engineering-Science 1993). Metal concentrations were 
detected relatively uniformly from the surface to a depth of 9.5 feet in the soil (TP-MW- 
101), however, only beryllium and arsenic exceeded PRGs. Both metals are within 
background. PCB was detected in sludge drying beds (TP-SS-1, 6, 7 and 8), at levels 
which exceed the PRG (0.08 mg/kg). 

Two additional analytes were identified by the human health carcinogenic risk 
assessment: aldrin and DDD. Aldrin was detected at two sites, TP-SS-1 and TP-SS-8 at 
0.02 and 0.03 mg/kg respectively. DDD was detected in all nine samples at sites TP-SS- 
1 through TP-SS-8 inclusive. DDD concentrations ranged from 0.005 mg/kg to 0.73 
mg/kg and at TP-SS-3 the DDD concentration was 1.39 mg/kg, none of which exceed the 
PRG of 2.67 mg/kg. The estimated volume of soil contaminated with TPH, PCB or DDD 
at the sludge drying bed is 1,200 cubic yards. The area of contamination is shown by the 
cross hatch lines in Figure 1.7. 

The hazard index for non-carcinogenic risks exceeds one requiring remediation of 
additional analytes including chromium in soil and sediments, and vanadium in 
sediments. Chromium in the sediment and soil and vanadium in the sediment were 
within background levels. 

Additional analytes identified by the ecological risk assessment which require 
remediation for the protection of the environment include mercury, DDT, DDD 
(additional samples) and DDE in the soil. Mercury was detected at TP-SD-2 but at levels 
that are within background concentrations. The pesticides were detected throughout the 
former sludge drying beds in samples TP-SS-1 through TP-SS-8. Mercury exceeded 
background at PS-SS-1,2, 3, 6 and 8. Nickel exceeded the SFRWQCB screening criteria 
(90 mg/kg) at TP-SD-3. The tidal marsh where TP-SD-3 was sampled is part of 
Operable Unit 2. Except for the tidal marsh, the FSTP is part of Operable Unit 1. 

Figure 4.13 and Figure 4.14 are area maps which show the concentrations of TPH and 
PCB at the site. 

Remedial alternatives retained for this site after evaluation in the screening stage 
(Section 3.2) include: 

• SI: No Action; 

• S9/S7:   Excavation   and   Thermal   Destruction   followed   by   Solidification/ 
Stabilization; 

• S11/S7:   Excavation   and   Chemical   Oxidation   followed   by   Solidification/ 
Stabilization; and 

• S12: Excavation and Soil Washing. 
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The following sections present the evaluation for the alternatives relative to the 
evaluation criteria. Additionally, Figure 4.15 presents the summary of the detailed 
analysis of the remedial alternatives retained relative to the evaluation criteria. This 
figure is subdivided by types of contaminants. Certain alternatives are more applicable to 
specific types of contaminants and costs have been estimated assuming a given chemistry 
and volume for similar contamination. At least one alternative from each category needs 
to be selected and combined with the other selected alternatives for a final remedy. 

4.5.1 SI: No Action (FSTP) 
The no action alternative was retained after evaluation in the screening stage to 

provide a basis of comparison to the other alternatives. The no action alternative for soil 
and sediment at this site would consist of no remedial activities. The soil would remain 
in place. Contaminated sou left in place would include soils with TPH concentration 
greater than 10 mg/kg and pesticides exceeding PRGs. Risks associated with manganese, 
and mercury may require long-term groundwater monitoring. Land use restrictions are 
necessary to warn and limit receptor access to the site because there is an expected risk to 
human health and the environment (Engineering-Science 1993). 

Protection of human health and the environment: Under the no action alternative, 
no remediation would take place, and the risks to human health and the environment 
would not change. This alternative does not fulfill the intent of the CERCLA/SARA by 
providing permanent protection of human health and the environment. The only 
protection provided by this alternative is by implementing land use restrictions. ^^ 

Compliance with ARARs:    A soil cleanup goal for TPH (10 mg/kg) has been ^^ 
established to provide protection of underlying groundwater. Other chemicals of concern 
include PCBs, pesticides and heavy metals. The no action alternative will not comply 
with cleanup criteria or PRGs. There are no action specific ARARs pertaining to a no 
action alternative. Location specific ARARs (critical habitat/or and endangered or 
threatened species) apply at HAA because plant and animal species currently listed as 
endangered or threatened under state or federal endangered species act are described as 
occurring or potentially occurring at or near HAA (Corps 1990). Location specific 
ARARs are not satisfied because there is a moderate expected risk for the present and 
short-term wetlands land options to the burrowing owl (a listed endangered species), thus 
the no action alternative may affect the listed species. 

Long-term effectiveness and permanence: The no action alternative would not be 
directly effective in reducing residual contamination. TPH would naturally degrade over 
time but pesticides, PCB, and heavy metals will likely persist. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not reduce the toxicity, mobility, or volume of contaminants through 
treatment. 

Short-term effectiveness: With the no action alternative, there are no impacts to the 
community, site workers, and environment resulting from the implementation of this 
alternative. However, contaminants have the potential to mitigate to groundwater. 

4-87 
29-14C.R6 5/6/94 



ID 

CO    4M 
a> c 
> .50 
? °- 
O)    Q) 

a>  Co 

t k 
14 
§ lf> 
Co   ,-g 
,s<0 

°- * a 

es   m 

I 
0) Ä 
E >« 
9- S E « 

o ~ 

(0 i 
UJ 

S 
o 

8 

O 

o 

o      •- %& 
c  >. °   P  — 

c 
o 

8      S 
§ £ CO 

o     < 

0 as 

1 111 
o   E  ° -- £  I        = I       öl 

8 
CD 
CM 

o 

o 

o 

•S  -^ -B   S "8 ? 1 1 
f i? 2 

J2 c 
o   c 

I 
S 
c 
o 
Ü 

& 

o 

o 
Z 

w 

8 o 
cj 
8 

S 
o 

8 

3     » 

3     • 

3     3 

3     3 

3     3 

3     3 

(3     3 

(5     3 

in 
- -Is? 
x      JB 

UJ - * 

I1-  1 to K 222 
O »55 

P 
UJjg 
cVis 
55 

i_ s Tp 

o. o- a 

i    ¥    8 

8   5 
c      o 

o    3: 

I 5 S 
* " g 5 o a 
■2 1 o 
• | -5 

c 

CD 

a 
"5 

I 
o Z 

1 •»330 

1   I fi   I 
«P. 8   - O c 

It 
IS 
z § 
UJ   S 
O J 
UJ  ■=■ 

a 
"B. 
E 
8 

"S 
■5 
I 
« 

8 . 
| g 

! * 8 E 
o 8 

J3> 
X 

CO 
a 

o 

I 
* 
3 

8 
c 

JS 

t 
8 
"o 

1 
o 
Z 

•»330 
REV. 7  C336-07.DWG  04/26/94 ENGINEERING-SCIENCE. INC. 



Implementability: This alternative is readily implemented, because no remedial 
actions are required. However, administrative implementation may be difficult due to 
state and community acceptance. 

Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-5.1 Capital costs of $38,000 are associated with installation of 
wells, and implementing site restrictions. Annual costs of approximately $52,000 are 
associated with installation of two new wells and monitoring, which account for present 
work costs of $529,000 assuming 30 years of operation and a 10 percent annual interest 
rate. A variation of the no action alternative assumes quarterly groundwater monitoring 
for only one year. The cost for this alternative is $40,800 and is discussed in Section 5. 

State acceptance: Regulatory acceptance may be difficult to attain because this 
alternative will not comply with cleanup criteria on PRGs. 

Community acceptance: Community acceptance would also be difficult to attain due 
to public perceptions regarding land use and lack of active treatment of contaminants. 

4.5.2 S9/S7: Excavation and Off-site Thermal Destruction followed by 
Solidification/Stabilization (FSTP) 

This alternative is involves excavation of the contaminated soil followed by off-site 
transportation which may be completed by truck or rail. Treatment of contaminated soil 
involves incineration at high temperature (>2000° F) to destroy the contaminants. The 
treatment facility is responsible for and will certify the destruction of the waste, treatment 
of the off-gas, and final disposal of incinerator residuals (ash). A process flow diagram is 
shown in Appendix E. 

Disposal of the incineration ash would require solidification if heavy metal 
concentrations exceed action specific ARARs requiring treatment of the residual ash 
prior to land disposal with solidification/stabilization. The process involves the addition 
of solidification additives mixed with the residual ash. The solidification additives 
immobilize contaminants by incorporating them into the structure of a stable, relatively 
nonleachable, and non-degradable soil matrix. Prior to selecting the solidification 
additives, extensive analytical and physical characterization must be performed to ensure 
compatibility and effectiveness. Following treatment, and after the solidified mixture has 
passed the TCLP test, it can be returned to the excavation on site. 

A significant portion of the cost for off-site incineration is transportation, because 
California does not have a commercial incineration facility. For costing purposes, the 
Rollins Facility in Deer Park, Texas was selected as the designated incineration facility. 

This alternative is being considered for treating the soils in the former sludge drying 
beds. The sequence of activities that would be performed in this alternative consist of the 

following: 

• Excavation of contaminated soils 

• Transportation of contaminated soils to off-site incineration facility 

• Incineration 
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• Application of solidification agents to residual ash 

• TCLP metals analysis 

• Disposal of solidified ash 

• Backfill and compaction of the excavation, and 

• Regradesite 

Protection of human health and the environment: This alternative provides 
protection for human health and the environment by providing a proven remedy that 
destroys the organic contaminants present and successfully manages the remaining 
inorganics, providing a long-term permanent solution. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. PCB exceeds its PRG. 
Pesticides detected throughout the former sludge treatment beds require treatment based 
on the ecological risk assessment. Mercury was detected in the soil samples above 
background levels which also poses an ecological risk and requires remediation. Off-site 
incineration is proven to be an effective treatment for the remediation of organic 
contamination in soil. Solidification/stabilization has demonstrated effectiveness in 
managing heavy metals. 

Action specific ARARs that apply to off-site incineration followed by 
solidification/stabilization include excavation, air emissions, and Department of 
Transportation requirements. Additionally, the designated incineration facility will be 
responsible for fulfilling action specific ARARs that apply to their process. These 
include incineration ARARs as presented in Appendix B.2, Table B-2. These 
requirements may require compliance to RCRA waste levels if the soil is determined to 
be a RCRA hazardous waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of hazardous waste). Additionally, if the soil is determined to be a RCRA 
waste, RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and pe~manence: This alternative would result in complete 
destruction of pesticide, PCB and 1PH contamination. The heavy metals contamination 
would be effectively managed by solidification/stabilization. 

Reduction of toxicity, mobility, or volume through treatment: Off-site 
incineration would be effective in reducing the toxicity, mobility, or volume of the 
organic contaminants. The mobility of the heavy metal contamination would be reduced 
by solidification/stabilization. 

Short-term effectiveness: Site workers may be exposed to low levels of 
contaminants during excavation and material handling.    However, with engineering 
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controls and personal protection equipment the technology can be implemented 
effectively. Incineration would destroy organic contaminants and metal would be 
immobilized by solidification. 

Implementability: Off-site incineration may be readily implemented as it is a proven 
technology, and it can be reliably operated. However, RCRA facility capacity may be 
limiting. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-5.2 in Appendix D. Remediation of soil contaminated with pesticides, PCB, 
TPH and mercury involves excavating and treating 1,200 cubic yards of sou at and near 
the former sludge drying beds. Capital costs are estimated to be $2,696,000. It is 
assumed that groundwater monitoring would continue for 20 years and details pertaining 
to those costs are given in Table DWM-4. The present worth cost is the same as the 
capital cost. 

State acceptance: Regulatory acceptance should be attainable because this 
alternative would result in complete destruction of organic contaminants and 
management of the inorganics by controlling their mobility. However, the State would 
prefer on site treatment and disposal if possible. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk. However, the community would prefer not to transport hazardous materials and 
would prefer to treat the soil on site if possible. 

4.5.3 S11/S7: Excavation and Chemical Oxidation Followed by 
Solidification/Stabilization (FSTP) 

Chemical oxidation processes are an effective remedial alternative for the treatment of 
organic contaminants by transforming contaminants into less toxic substances. Oxidizing 
agents such as ozone and hydrogen peroxide are added to soil to facilitate organic 
contaminant degradation. The oxidizing agents attack carbon-carbon bonds oxidizing the 
organic species to carbon dioxide and water. In the process, soils would be mixed with 
the oxidizing agent and placed into a controlled treatment unit for continued contaminant 
degradation. A process flow diagram is shown in Appendix E. 

The solidification/stabilization treatment technology is typically used to immobilize 
heavy metal contamination. The technology uses solidification additives to immobilize 
contaminants by incorporating them into the structure of a stable, relatively nonleachable, 
and non-degradable soil matrix. The process begins by conventionally excavating the 
contaminated soil and mixing the soil with the selected solidifying agent. Prior to 
selecting the solidification additives, extensive analytical and physical characterization 
must be performed to ensure compatibility and effectiveness. After the solidified mixture 
has passed the TCLP test, it can be returned to the excavation as fill material. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of soil storage pads and processing system 
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# 

Convey soils to processing system for application of oxidizing agents 

Placement of soils into treatment unit 

Screen all material larger than 2 inches from soil 

Shred material larger than 2 inches 

Sample treated (oxidized) soil to monitor contaminant removal 

Addition of solidification agents 

TCLP metal analysis 

Backfill and compaction of the excavation, and 

Regrade site 

Protection of human health and the environment: The risk to the environment 
resulting from potential migration of pesticides, PCBs, metals, and TPHs to groundwater 
would be reduced because most of the contamination source would be transformed into 
less toxic substances or immobilized by solidification/stabilization additives. A 
treatability study is needed to confirm if chemical oxidation is effective for DDT and 
DDD. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. Chemical oxidation has 
been proven to be an effective treatment for the remediation of TPH contamination in 
soil. Pesticides and mercury detected throughout the former sludge treatment beds 
require treatment based on the ecological risk assessment. PCB exceeds it PRG. 
Chemical oxidation has not been proven in treating pesticides or in treating PCB in a 
clay-like soil. A treatability study would be needed to determine effectiveness in 
attaining ARARs. Solidification/stabilization could immobilize the metals. 

With proper technology implementation, action specific ARARs that apply to 
excavation and chemical oxidation would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, on-site soil replacement, and compaction. These 
requirements may require compliance to RCRA waste levels if the soil is determined to 
be a RCRA waste. For the soil to be classified as a RCRA waste, the soil contaminants 
must be either a listed hazardous waste or be a characteristic waste (TCLP characteristic 
of a hazardous waste). Additionally, if the soil is determined to be a RCRA waste, 
RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: TPH and some of the PCB 
contamination would be transformed into less toxic substances in the soil. However, the 
effectiveness of treatment on pesticides needs to be evaluated. 
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Reduction of toxicity, mobility, or volume through treatment: Chemical oxidation 
followed by solidification/stabilization would reduce the toxicity, mobility, and volume 
of the contaminants. However, a treatability test is needed to determine the effectiveness 
of chemical oxidation in treating pesticides and PCBs. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. A treatability study is needed to demonstrate chemical 
oxidation effectiveness in treating soils contaminated with PCBs and pesticides. 

Implementability: Chemical oxidation requires a treatability study prior to 
implementation. The technology may be readily implemented as it is a proven 
technology and components are commercially available. Reliability during operations 
requires evaluation as part of the treatability study. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-5.3 in Appendix D. Remediation of soil contaminated with pesticides, PCB, 
TPH and mercury involves excavating and treating 1,200 cubic yards of soil at and near 
the former sludge drying beds. Capital costs are estimated to be $362,000 and the project 
will take less than one year. It is assumed that groundwater monitoring would continue 
for 20 years and details pertaining to those costs are given in Table DWM-4. The present 
worth cost is the same as the capital cost. 

State acceptance: A treatability study that demonstrates successful treatment of PCB 
and pesticide is needed in order to obtain regulatory acceptance. 

Community acceptance: A treatability study that demonstrates successful treatment 
of PCB and pesticide is needed in order to obtain regulatory acceptance. 

4.5.4 S12: Excavation and Soil Washing (FSTP) 

Direct soil washing is a chemical/physical treatment method for organic and heavy 
metal contaminated soils. It extracts contaminants from soil and sediment with washing 
solution such as water, organic solvents, surfactants, acids, or bases. Prior to selecting 
the washing solution, extensive analytical and physical characterization must be 
performed to ensure compatibility and effectiveness. After treatment, the detoxified soil 
can be returned to the excavation as fill material. A process flow diagram is shown in 
Appendix E. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of the treatment unit and soil storage pads 

• Excavation of contaminated soils and transport to storage pad 

• Screen all material larger the .25 inches from soil 

• Shred material larger than .25 inches 

• Convey soils to processing system 
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• 

• Treat soils with washing solution 

• Dewater treated soils 

• Sample treated soil to monitor contaminant removal 

• Treatment of waste water (washing solution) 

• Backfill and compaction of the excavation 

• Regrade site 

Protection of human health and the environment; Soil washing is an effective 
technology for the treatment of PCB, DDT, DDD, DDE, and some heavy metals in soils. 
Contaminants are transferred to a solvent medium which then requires treatment. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established for the protection of groundwater. Other chemicals of concern include PCB, 
pesticides and heavy metals. Washing additives would be selected that would remediate 
chemicals of concern. Soil washing average efficiency for removing PCB is 71 percent 
based on EPA studies (EPA 1990c). This may not be sufficient for meeting ARARs. 
Sequential washing steps may be needed in order to comply with chemical specific 
ARARs. A treatability study is recommended. 

All the action specific ARARs that apply to excavation and soil washing would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, on-site soil replacement, compaction of soil 
and possibly treatment of washwater prior to discharge. These requirements may require 
compliance to RCRA waste levels if the soil is determined to be a RCRA waste. For the 
soil to be classified as a RCRA waste, the soil contaminants must be either a listed 
hazardous waste or be a characteristic waste (TCLP characteristic of a hazardous waste). 
Additionally, if the soil is determined to be a RCRA waste, RCRA land disposal 
restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studies during design phase of 
this alternative. 

Long-term effectiveness and permanence: Soil washing may be protective in the 
long-term because the heavy metals and organics would be removed from the soil, thus 
preventing direct contact with the contaminated soil, and minimizing potential leaching 
of the residual contaminants. A treatability study could be needed to determine the 
technologies effectiveness for the chemicals of concern. Contaminants would be 
transferred to a solvent which would then require treatment. 

Reduction of toxicity, mobility, or volume through treatment: Soil washing may 
reduce the toxicity, mobility, and volume of the heavy metals and small amounts of 
organics at the site. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, however, engineering 
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controls and personal protection equipment can minimize exposure. The process would 
remove contaminants from the soil. 

Implementability: Soil washing may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-5.4 in Appendix D. Remediation of soil contaminated with pesticides, PCB, 
TPH and mercury involves excavating and treating 1,200 cubic yards of soil at and near 
the former sludge drying beds. Capital costs are estimated to be $403,000 and the project 
will last about six months. It is assumed that groundwater monitoring would continue for 
20 years and details pertaining to those costs are given in Table DWM-4. The present 
worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance should be attainable since the effectiveness 
of this technology has demonstrated in removing the chemical of concern from the soil. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the environment should be favorable if the technology is proven effective. 
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4.6 SITE 6: EAST LEVEE LANDFILL 

The East Levee landfill consists of a 2 to 6 feet thick layer of construction debris 
overlaid by a 0 to 2 feet thick cap of sandy clay with gravel and concrete. The area of 
contamination is shown in Figure 1.8. The estimated soil volume at the East Levee 
Landfill is 5,000 cubic yards. Previous investigations conducted in 1987 which included 
extensive trenching found low concentrations of TPHs, VOCs, SVOCs, and some metals 
present in shallow soils. TPH concentrations ranged from non-detect to 110 mg/kg in 
five sample locations (Woodward-Clyde 1987). The El conducted in 1991 found no 
significant VOCs or SVOCs contamination, and no elevated concentrations of metals. 
TPH was not evaluated during the environmental site investigation (Engineering-Science 
1993) but is assumed to still remain on site from the 1987 investigation. 

Although results of the human health risk assessment indicate that beryllium and 
arsenic risks exceed an acceptable level of carcinogenic risk, neither metal exceeded 
background concentrations. Contaminants found at the East Levee Landfill present no 
environmental risk under present use scenarios (Engineering-Science 1993). 

Remedial alternatives retained for this site after evaluation in the screening stage 
(Section 3.2) include: 

• S1: No Action; 

• S6: Excavation and Biotreatment; 

• S8: Excavation and Low Temperature Thermal Desorption 

The following section presents the evaluation for the no action alternative relative to 
the evaluation criteria. Additionally, Figure 4.16 presents the summary of the detailed 
analysis relative to the evaluation criteria. 

4.6.1 SI: No Action (East Levee Landfill) 

The no action alternative was retained after evaluation in the screening stage to 
provide a basis of comparison to the other alternatives. The no action alternative for soil 
at this site would consist of no remedial activities. The soil would remain in place. Land 
use restriction may not be necessary because all analytes identified in the risk assessment 
are within background. 

Protection of human health and the environment: Under the no action alternative, 
no remediation would take place, and the risks to human health and the environment 
would not change. This alternative is protective of human health and the environment 
since all analytes identified by the risk assessment are within background. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. The no action 
alternative would not be in compliance with the remedial action objective because of the 
elevated TPH concentrations. No other analytes exceed their PRG or cleanup level. 
There are no action specific ARARs pertaining to a no action alternative. Location 
specific ARARs (critical habitat/or and endangered or threatened species) apply at HAA 
because plant and animal species currently listed as endangered or threatened under state 
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or federal endangered species act are described as occurring or potentially occurring at or 
near HAA (Corps 1990). Location specific ARARs are not satisfied because there is a 
low expected risk for the present use land option to the burrowing owl (a listed 
endangered species), thus the no action alternative may affect the listed species. 

Long-term effectiveness and permanence: The no action alternative is not directly 
effective in reducing residual TPH contamination. The TPH contamination may 
naturally degrade over time. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not directly reduce the toxicity, mobility, or volume of contaminants. 

Short-term effectiveness: Short-term effectiveness is achieved with the no action 
alternative, because there are no impacts to the community, site workers, and 
environment resulting from the implementation of this alternative. 

Implementability: This alternative is readily implemented technically, because no 
remedial actions are required. However, administrative implementation may be difficult 
due to potential lack of regulatory and community acceptance. 

Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-6.1. Capital costs of $17,000 are associated with monitoring the 
existing wells and implementing site restrictions. Annual costs of approximately $53,000 
are associated with monitoring and maintenance, which account for present work costs of 
$515,000 assuming 30 years of operation and a 10 percent annual interest rate. 

The regulatory agencies recognize that the extent of TPH contamination at the East 
Levee Landfill is small and relatively low. It may be possible to reduce the number of 
years required for groundwater monitoring. Agencies may consider eliminating the 
monitoring requirement if successive monitoring events show no contamination is 
present. For example, if only one year of monitoring is required, the cost would be 
$17,000 plus the cost to decommission the wells ($7,000). A variation of the no action 
alternative assumes no groundwater monitoring. The cost for this alternative is $7,500 
and is explained in Section 5. 

State acceptance: Regulatory acceptance has been given because four quarterly 
groundwater events indicate no groundwater contamination and the levels of TPH are 
sporadic and relatively low. 

Community acceptance: Community acceptance is likely. 

4.6.2 S6: Excavation and Biological Treatment (East Levee Landfill) 

Biological treatment of contaminated soil has been proven effective for degrading 
TPH. Biological treatment consists of excavating contaminated soil and placing this soil 
in a controlled treatment unit and either tilling the soil or drawing air through to aerate. 
Nutrients or microorganisms could be added to enhance degradation. Typically 
degradation is assumed to take 6 to 18 months. A process flow diagram is shown in 
Appendix E. 

Biodegradation would be successful in degrading the TPH contamination. 
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The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the bioremediation treatment unit (possibly including vent pipes 
and blowers) 

Excavation of contaminated soils and placement in treatment unit 

Application of nutrients and micro-organisms if needed 

Till soils or drawing air through soil piles 

Biodegradation of contaminated soils 

Soil sampling to monitor contaminant degradation progress 

TCLP metals analysis 

Backfill and compaction of the excavation, and 

Regrade site 
Protection of human health and the environment: Biodegradation should be 

effective in protecting human health and the environment because it is a demonstrated 
effective technology for degrading the chemicals of concern at this site. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. Bioremediation has 
been proven to be an effective treatment for the remediation of TPH contamination in 
soil. Under favorable conditions the TPH remedial action objective may be attained. 

All the action specific ARARs that apply to excavation and biotreatment would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, on-site soil replacement, and compaction. 
These requirements may require compliance to RCRA waste levels if the soil is 
determined to be RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to be a RCRA 
waste, RCRA land disposal restrictions will apply. Based on the analytical results for 
lead and other metals the soil will likely meet TCLP criteria without special treatment. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studies during design phase of 
this alternative. 

Long-term effectiveness and permanence: Bioremediation appears to be protective 
in the long-term due to the technology's effectiveness in degrading the chemicals of 
concern. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
would reduce the toxicity and volume of the organic contaminants. 
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Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, however engineering 
controls and personal protection equipment would reduce exposure. Organic 
contaminants would be removed so that potential groundwater would be protected. 

Implementability: Bioremediation may be readily implemented it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-6.2 in Appendix D. Capital costs are estimated to be $232,000 and are estimated 
to be $94,000 per year. It is assumed that groundwater monitoring would continue for 20 
years and details pertaining to those costs are given in Table DWM-6. The present worth 
cost is estimated to be $395,000 assuming a two year project life and ten percent annual 
interest rate. 

State acceptance: Regulatory acceptance should be attainable due to the technology's 
proven effectiveness in remediating TPH contaminated soil. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. 

4.6.3 S8: Excavation and Low Temperature Thermal Desorption (East Levee 
Landfill). 

Low temperature thermal desorption followed by solidification/stabilization is a 
combined treatment alternative to remediate organics and heavy metals. The process 
begins by excavating the contaminated soil and processing it through a rotary dryer used 
to heat the contaminated materials and drive off water and organic contaminants. The 
volatilized gases driven from the soil are collected by a gas treatment system. The gas 
treatment system typically includes a scrubber and heat exchangers to condense out as 
liquids the organic contaminant and water vapors. The remaining gas is then cleaned by 
passing through carbon absorption filters. A process flow diagram is shown in 
Appendix E. 

Low temperature thermal desorption would be successful in stripping the TPH 
contamination. The sequence of activities that would be performed in this alternative 
consist of the following: 

• Construction of the treatment unit and soil storage pads 

• Excavation of contaminated soils and transport to storage pad 

• Screen all material larger than 2 inches from soil 

• Shred material larger than 2 inches 

• Convey soils to processing system 

• Transfer treated soil to storage pad for temporary storage 

• Sample treated soil to monitor contaminant removal 
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• TCLP metals analysis 

• Backfill and compaction of the excavation 

• Regrade site, and 

• Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: Low temperature thermal 
desorption should be effective in protecting human health and the environment because it 
is a demonstrated, effective technology for removing the chemicals of concern at this 
site. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. Low temperature 
thermal desorption has been proven to be an effective treatment for the remediation of 
TPH contamination in soil. Under favorable conditions the TPH remedial action 
objective may be attained. However, if heavy hydrocarbons or oils are present, this 
thermal desorption may not be able to remove all of the contamination. A treatability 
study is needed to confirm. 

With proper technology implementation, action specific ARARs that apply to low 
temperature thermal desorption would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, on-site soil replacement, and compaction. These 
requirements may require compliance to RCRA waste levels if the soil is determined to 
be a RCRA waste. For the soil to be classified as a RCRA waste, the soil contaminants 
must be either a listed hazardous waste or be a characteristic waste (TCLP characteristic 
of a hazardous waste). Additionally, if the soil is determined to a RCRA waste, RCRA 
land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studies during design phase of 
this alternative. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
appears to be protective in the long-term due to the technology's effectiveness in 
removing the chemicals of concern. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption would reduce the toxicity and volume of the organic contaminants. 

Short-term effectiveness: Site workers may be exposed to low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Contaminant source would be removed and groundwater is 
protected. Remediation time is expected to be one year. 

Implementability: Low temperature thermal desorption may be readily implemented 
as it is proven technology, components are commercially available, and it can be reliably 
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operated. Administrative implementation may be difficult due to local air permitting and 
anticipated public resistance to thermal processes. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-6.3 in Appendix D. Capital costs are estimated to be $1,034,000 and the project 
will take about four months. It is assumed that groundwater monitoring would continue 
for 20 years and details pertaining to those costs are given in Table DWM-6. The present 
worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance should be attainable since this is a proven 
technology in remediating TPH contaminated soil. 

Community acceptance: Community acceptance may be difficult because public 
perceptions regarding thermal treatment processes in their communities may not be 
favorable. 
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4.7 SITE 7: AIRCRAFT MAINTENANCE AND STORAGE 

Several buildings including an aircraft hanger still in use (Bldg. 86) are located in the 
aircraft maintenance site. A gravelly backfill material up to 4 feet thick exists throughout 
the site. Portions of the fill are overlaid with dirt and vegetation, however, most of the 
site is capped by either asphalt (roads) or concrete (walkways, buildings, and the 
runway). There are concrete vaults that are interconnected throughout the site for storm 
water collection. Sediments that have collected at the base of these vaults are different in 
composition than the soils. Remedial action alternatives will be evaluated separately for 
the soils in the area and for the sediments. 

4.7.1 Soil Contamination 
Shallow soils within the Aircraft Maintenance and Storage Area were found to contain 

elevated levels of TPH reported as high as 4,650 mg/kg. These contaminants 
concentrations came from the same test pit, AM-TP-1 and decreased to 167 mg/kg and 
125 mg/kg at 2.5 feet. TPH contamination at other sites were much lower ranging from 
ND to 125 mg/kg. Lead and BTEX levels are below PRGs. No additional chemicals of 
concern were identified in the human health risk assessment or the ecological risk 
assessment that requires remediation. However the same sample from AM-TP-1 where 
4,650 mg/kg TPH was measured also contains 6,700 mg/kg of tentatively identified VOC 
compounds or TICs. Although the TICs may or may not require remediation, these 
compounds could potentially interfere with the effectiveness of a given technology. The 
estimated volume of soil that exceeds 10 mg/kg of TPH is 2,000 cubic yards. Figures 
1.9a, 1.9b, 1.9c, and 1.9d show the areas of contamination at the Aircraft Maintenance 
storage areas. Figure 4.17 and 4.18 are site maps which show the concentrations of TPH. 

The only contaminants detected in soil samples at the Aircraft Maintenance site that 
exceeded PRGs were beryllium and arsenic. It appears that much of this site is covered 
with an imported gravelly backfill. Sample sites were selected in those areas that are not 
also covered by concrete or asphalt roadway, but instead were open to the elements. The 
beryllium concentrations throughout the site exceeded the upper background limit, 
however, only one sample (AM-SB-5) exceeded the calculated arsenic upper background 
limit. Those samples that exceeded the upper background limit were either taken in the 
backfill or at the top of the native soil. All samples taken in the bay mud were less than 
the calculated upper background limit. It is possible that the fill material was naturally 
high in beryllium and the contamination detected at this site is not attributed to past 
operating practices. Alternatives S2 (capping), and S7 (solidification/stabilization ) are 
retained to address the pervasive beryllium levels at the site. 

Two risk scenarios for soil exceed lxlO-6: the risk to future residents (1.8X10-5) and 
the calculated risk to base employees (1.6x10-5). in both cases the hazard index is less 
than 1. Risk calculations are based on concentrations in surface soil 2 feet deep or less. 
Soil risks for both scenarios are entirely attributed to the presence of arsenic and 
beryllium. In fact the calculated risk based on beryllium alone is 4.1x10-6 for future 
resident scenario or 2.9X10-6 for the base employee scenario. Remediation would consist 
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and upper background limits in one sample. The no action alternative would not be in 
compliance with the remedial action objective because of the elevated TPH and metal 
concentrations. 

There are no action specific ARARs pertaining to a no action alternative. Location 
specific ARARs (critical habitat/or and endangered or threatened species) apply at HAA 
because plant and animal species currently listed as endangered or threatened under state 
or federal endangered species act are described as occurring or potentially occurring at or 
near HAA (Corps 1990). The no action alternative would not be in compliance with the 
remedial action objective because of the elevated TPH concentrations. 

Long-term effectiveness and permanence: This alternative would not be effective 
because there would be no reduction in the long-term risk for human and environmental 
receptors. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not directly reduce the toxicity, mobility, or volume of contaminants 
through treatment. TPH concentration would diminish over a long time period. 
Beryllium and arsenic will likely remain unchanged. 

Short-term effectiveness: The no action alternative, would have no impacts to the 
community, site workers, and environment resulting from the implementation of this 
alternative. However, contaminants would remain in the soil and potentially could 
impact the groundwater. 

Implementability: Technically this alternative is readily implemented, because no 
remedial actions are required. However, administrative implementation may be difficult 
due to potential lack of regulatory and community acceptance. 

Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-7.1.1. Capital costs of $25,000 are associated with installation of 
wells, and implementing site restrictions. Annual costs of approximately $53,000 are 
associated with monitoring and maintenance, which account for present work costs of 
$525,000 assuming 30 years of operation and a 10 percent annual interest rate. 

State acceptance: Regulatory acceptance would be difficult to attain because this 
alternative would not achieve the TPH soil cleanup goal of 10 mg/kg through treatment, 
and it does not address the risks associated with beryllium or arsenic. 

Community acceptance: Community acceptance would also be difficult to attain due 
to public perceptions regarding land use and lack of active treatment of contaminants. 

4.7.1.2 S2: Capping (Aircraft Maintenance - Soil). There are two types of capping 
considered for the Aircraft Maintenance soils: capping with asphalt, and covering with 3 
feet of non-engineered fill. Capping with asphalt provides a barrier that has low 
permeability over the area contaminated, which will protect against exposure to humans 
and wildlife. Deed restrictions and periodic monitoring would assure the cap remains an 
effective barrier. Capping with asphalt limits infiltration of precipitation through 
contaminated areas. The capping with asphalt is considered in order to provide 
protection from the beryllium found in the backfill at Aircraft Maintenance and the 
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arsenic at AM-SB-5. Most of the area near Building 86 (Figure 4.17) is already capped 
with buildings, concrete, and asphalt. This alternative involves laying asphalt over areas 
where the existing asphalt has cracks and applying asphalt over the patches of dirt and 
grass in the area. Approximately 68,600 square yards would be capped (that is not 
already capped) with this alternative. 

Covering the contaminated area with 3 feet of non-engineered fill is a variation of the 
capping alternative. The cover material does not significantly reduce infiltration but can 
provide a barrier to exposure for humans and the environment. Covering is considered in 
order to provide protection to beryllium and involves the same area considered for 
capping with asphalt. This technology has been combined with all but one of the 
alternatives evaluated for the Aircraft Maintenance Site. Since beryllium appears 
pervasive throughout the fill material imported to the site, the cover area was selected to 
include any areas where activities took place that is not already covered by concrete, 
asphalt, or a building. Approximately 68,600 cubic yards of fill material is needed at 
Aircraft Maintenance. 

The sequence of activities that would be performed for capping with asphalt include: 

• Grading the area covered with dirt or grass; 

• Applying 2 inches of asphalt over the affected areas not already capped. 

The sequence of activities involved with the cover variation include: 

• Applying 3 feet of fill over the affected areas. The fill does not require grading or 
compacting. 

Protection of human health and the environment: The asphalt capping or covering 
with fill alternatives are currently protective of human health and environment because 
the asphalt cap or the cover will protect against exposure to people and to biota. 

Compliance with ARARs: The PRG for beryllium is 0.149 mg/kg and no clean up 
levels have been established to provide protection to the underlying groundwater. 
Capping or covering would not assist in complying with the PRG but would reduce 
exposure to biota. Capping with asphalt would reduce infiltration. 

Location specific ARARs appear to be satisfied because the burrowing owl (a listed 
endangered species), would not be able to burrow under the asphalt cap or the cover, and 
thus could not come in contact with the contamination. 

Long-term effectiveness and permanence: The capping and covering alternatives 
would not be directly effective in removing residual contamination. However, both 
capping and covering will prevent exposure to people and to biota. Asphalt will also 
prevent infiltration, which would have spread the contaminants. 

Reduction of toxicity, mobility, or volume through treatment: The capping and 
covering alternatives would do almost nothing to directly reduce the toxicity, mobility, or 
volume of contaminants. Contaminant migration would be reduced by capping with 
asphalt. 

4-109 
29-I4C.R6 5/6/94 



Short-term effectiveness: Site workers may be exposed to contamination while 
grading the dirt and to asphalt fumes while paving the area. Engineering controls and 
personal protection equipment would reduce exposure. 

Implementability: Capping the site with 2 inches of asphalt or covering with 3 feet 
of fill is readily implemented, and the equipment needed is readily available. 

Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-7.1.9 (asphalt) in Appendix D. The capital cost for applying fill is 
included in the soil remedial alternatives. The capital cost for applying asphalt is 
estimated to be $501,000, and the capital cost for applying 3 feet of fill is $412,000. It is 
assumed that groundwater monitoring would continue to 20 years and details pertaining 
to those costs are in Table DWM-7. The present worth cost is the same as the capital 
cost since the project could be completed in less than one year. 

State acceptance: Regulatory acceptance should be attainable since either capping or 
covering would protect against exposing humans and the environment to the beryllium in 
the backfill and the arsenic at AM-SB-5. 

Community acceptance: Community acceptance should be attainable since capping 
or covering would reduce exposure to beryllium in the backfill and the arsenic at AM- 
SB-5. 

4.7.1.3 S2/S6/S7: Excavation, Capping and Biotreatment followed by 
Solidification/ Stabilization (Aircraft Maintenance - Soil). Biological treatment 
followed by solidification/stabilization is a treatment alternative effective in treating 
organic contaminants by biological treatment followed by residual metals management. 
The process begins with conventional biological treatment. Soils are excavated and 
placed in a controlled treatment unit. The soil is aerated either mechanically by tilling or 
possibly through vent pipes placed in soil piles. A blower would draw the air through the 
pile. Aeration stimulates the metabolism and growth of indigenous microorganisms that 
degrade a wide range of organics including TPH. Nutrients or special microorganisms 
can also be added to entrance the remediation process. A process flow diagram is shown 
in Appendix E. 

Upon completion of the bioremediation, solidification additives are mixed with the 
soil. The solidification additives immobilize contaminants by incorporating them into the 
structure of a stable, relatively nonleachable, and non-degradable soil matrix. Prior to 
selecting the solidification additives, extensive analytical and physical characterization 
would be performed to ensure compatibility and effectiveness. Following treatment, and 
after the solidified mixture has passed the TCLP test, it can be returned to the excavation 
on site or disposed of in a landfill. 

Biodegradation would be successful in degrading the TPH contamination. 
Solidification/stabilization is a demonstrated effective technology for the treatment of 
heavy metals and it has been employed at several CERCLA sites in similar applications 
(EPA 1988). 
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The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the bioremediation treatment unit (possible including vent pipes 
and blowers) 

Excavation of contaminated soils and placement in treatment unit 

Application of nutrients and micro-organisms if needed 

Tilling of soils or draw air through soil piles 

Biodegradation of contaminated soils 

Soil sampling to monitor contaminant degradation progress 

Application of solidification agents 

TCLP metals analysis 

Backfilling and compaction of the excavation, and 

Regrading the site 

Protection of human health and the environment: Biodegradation followed by 
solidification/stabilization should be effective in protecting human health and the 
environment because they are demonstrated effective technologies for degrading and 
immobilizing the chemicals of concern at this site. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. Bioremediation has 
been proven to be an effective treatment for the remediation of TPH contamination in 
soil. Under favorable conditions the TPH remedial action objective may be attained, and 
solidification/stabilization could effectively immobilize beryllium and arsenic. However, 
the presence of the TICs could interface with attaining ARARs and a treatability study is 
recommended. 

All the action specific ARARs that apply to excavation and biotreatment and 
solidification/stabilization would be met with proper technology implementation. Action 
specific ARARs include excavation, stockpiling, air emissions, land treatment, on-site 
soil replacement, and compaction. These requirements may require compliance to 
RCRA waste levels if the soil is determined to be RCRA waste. For the soil to be 
classified as a RCRA waste, the soil contaminants must be either a listed hazardous waste 
or be a characteristic waste (TCLP characteristic of a hazardous waste). Additionally, if 
the soil is determined to be a RCRA waste, RCRA land disposal restrictions will apply. 
Lead and other metal analysis are not significantly high and very likely the soil would 
meet TCLP criteria without special treatment. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studies during the design 
phase of this alternative. 
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Long-term effectiveness and permanence: Bioremediation followed by 
solidification/stabilization appears to be protective in the long-term due to the 
technology's effectiveness in degrading and immobilizing the chemicals of concern. 
However, the TICs in the contaminated area may reduce the effectiveness of 
bioremediation and of solidification/stabilization. A treatability study is needed to 
determine the effectiveness of this alternative. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
would reduce the toxicity and volume of the organic contaminants and 
solidification/stabilization would immobilize the heavy metals. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, however engineering 
controls and personal protection equipment would reduce exposure. Organic 
contaminants would be removed and metals established so that potential groundwater 
would be protected. 

Implementability: Bioremediation followed by solidification/stabilization may be 
readily implemented as they are proven technologies, components are commercially 
available, and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-7.1.2 in Appendix D. Remediation of soil contaminated with TPH and metals 
involves excavating and treating 1,940 cubic yards of soil. Capital costs are estimated to 
be $735,000 and are estimated to be $99,000 per year. It is assumed that groundwater 
monitoring would continue for 20 years and details pertaining to those costs are given in 
Table DWM-7. The present worth cost is estimated to be $906,000 assuming a two year 
project life and ten percent annual interest rate. 

State acceptance: Regulatory acceptance should be attainable due to these 
technology's proven effectiveness in remediating the chemicals of concern in soil. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. 

4.7.1.4 S6/S12: Excavation, Capping and Biotreatment followed by Soil Washing 
(Aircraft Maintenance - Soil). Biological treatment followed by soil washing is a 
treatment alternative effective in treating organic contaminants by biological treatment 
followed by residual metals treatment. The process begins with conventional biological 
treatment. Soils are excavated and placed in a controlled treatment unit. The soil is 
aerated either mechanically or passively through vent pipes placed in soil piles. A 
blower would draw air through the piles. Aeration stimulates the metabolism and growth 
of indigenous microorganisms that degrade a wider range of organics including TPH. 
Nutrients or special microorganisms can also be added to enhance the remediation 
process. A process flow diagram is shown in Appendix E. 

Upon completion of the bioremediation, the soil contaminated with residual metals is 
washed with a washing solution.     The washing solution extracts residual metal 
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contaminants from the soil. Prior to selecting the washing solution, extensive analytical 
and physical characterization must be performed to ensure compatibility and 
effectiveness. After treatment, the detoxified soil can be returned to the excavation on 
site or disposed of in a landfill. The washing solution may require treatment prior to 
discharge. 

Biodegradation would be successful in degrading the TPH. Soil washing has been 
successful in reducing beryllium and arsenic levels in bench scale tests (EPA 1990c). 
Assuming the same removal efficiency of 89%, the average beryllium concentration 
would be reduced from 1.4 mg/kg to 0.15 mg/kg. This value for treated soil 
concentrations is identical to the beryllium PRG 0.149 mg/kg. Even after treatment, half 
the soil samples will still exceed the PRG. Even though only one sample exceeded the 
arsenic upper limit, HAA soils are naturally high in arsenic as indicated by background 
soils exceeding PRG concentrations. None of the samples where arsenic was detected 
would be reduced to PRGs for arsenic by soil washing. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the bioremediation treatment unit 

Excavation of contaminated soils and placement in treatment unit 

Application of nutrients and micro-organisms if needed 

Tilling of soils and nutrients as needed 

Biodegradation of contaminated soils 

Soil sampling to monitor contaminant degradation progress 

Treat soils with washing solution 

Sample treated soil to monitor contaminant removal 

Dewater treated soils 

Treatment of waste water (washing solution) 

Backfill and compaction of the excavation, and 

Regrade site 

Protection of human health and the environment: Biodegradation followed by soil 
washing should be effective in protecting human health and the environment. Beryllium 
and arsenic would still exceed PRGs but now would be within background levels. 
Contaminants would be transferred to a solvent medium which would then require 
treatment. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. Bioremediation has 
been proven to be an effective treatment for the remediation of TPH contamination in 
soil. Under favorable conditions the TPH cleanup goal may be attained. A pilot study is 
recommended to determine degradation rates.   The average beryllium concentration 
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would comply with PRG. However, by definition of average, half the samples would still 
exceed the beryllium preliminary remediation goal. Arsenic would still exceed the PRG. 

All the action specific ARARs that apply to excavation and biotreatment followed by 
soil washing would be met with proper technology implementation. Action specific 
ARARs include excavation, stockpiling, air emissions, land treatment, on-site soil 
replacement, and compaction. These requirements may require compliance to RCRA 
waste levels if the soil is determined to be a RCRA waste. For the soil to be classified as 
a RCRA waste, the soil contaminants must be either a listed hazardous waste or be a 
characteristic waste (TCLP characteristic of a hazardous waste). Additionally, if the soil 
is determined to be a RCRA waste, RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studies during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Bioremediation followed by soil 
washing is not protective in the long-term since soil washing is not effective in attaining 
PRGs for arsenic. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
would reduce the toxicity and volume of the organic contaminants and soil washing 
would remove beryllium and arsenic. However, it is not likely that arsenic concentration 
would be reduced to PRGs. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. Thermal desorption 
produces emissions and soil washing generates a spent waste solution. Both emissions 
and washwater require treatment. However, with engineering controls and personal 
protection equipment the technology can be implemented with minimal exposure to 
workers. The source of TPH contamination would be removed from the soil. Arsenic 
would still exceed PRGs. 

Implementability: Bioremediation followed by soil washing may be readily 
implemented as they are proven technologies, components are commercially available, 
and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-7.1.3 in Appendix D. Remediation of soil contaminated with TPH and metals 
involves excavating and treating 1,940 cubic yards of soil. Capital costs are estimated to 
be $935,000 and are estimated to be $61,000 per year. It is assumed that groundwater 
monitoring would continue for 20 years and details pertaining to those costs are given in 
Table DWM-7. The present worth cost is estimated to be $1,041,000 assuming a two 
year project life and ten percent annual interest rate. 

State acceptance: Regulatory acceptance is not likely since soil washing is not 
effective in reducing arsenic concentrations to the PRG. 
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Community acceptance: Community acceptance is not likely since soil washing is 
not effective in reducing arsenic concentrations to the PRG. 

4.7.1.5 S8/S7: Excavation, Capping and Low Temperature Thermal Desorption 
followed  by  Solidification/Stabilization  (Aircraft  Maintenance  -  Soil).     Low 
temperature thermal desorption followed by solidification/stabilization is a combined 
treatment alternative to remediate organics and heavy metals. The process begins by 
excavating the contaminated soil and processing it through a rotary dryer used to heat the 
contaminated materials and drive off water and organic contaminants. The volatilized 
gases driven from the soil are collected by a gas treatment system. The gas treatment 
system typically includes a scrubber and heat exchangers to condense out as liquids the 
organic contaminant and water vapors. The remaining gas is then cleaned by passing 
through carbon absorption filters. A process flow diagram is shown in Appendix E. 

Solidification additives are then mixed with the treated soils from the thermal 
desorption unit. The solidification additives immobilize contaminants by incorporating 
them into the structure of a stable, relatively nonleachable, and non-degradable soil 
matrix. Prior to selecting the solidification additives, extensive analytical and physical 
characterization must be performed to ensure compatibility and effectiveness. Following 
treatment, and after the solidified mixture has passed the TCLP test, it can be returned to 
the excavation on site or disposal in a landfill. 

Low temperature thermal desorption would be successful in stripping the TPH 
contamination. Solidification/stabilization is a demonstrated effective technology for the 
treatment of heavy metals and it has been employed at several CERCLA sites in repeated 
applications (EPA 1988). 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pads 

Excavation of contaminated soils and transport to storage pad 

Screen all material larger than 2 inches from soil 

Shred material larger than 2 inches 

Convey soils to processing system 

Transfer treated soil to storage pad for temporary storage 

Sample treated soil to monitor contaminant removal 

Application of solidification agents 

TCLP metals analysis 

Backfill and compaction of the excavation 

Regrade site, and 
Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 
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Protection of human health and the environment: Low temperature thermal 
desorption followed by solidification/stabilization should be effective in protecting 
human health and the environment because they are demonstrated effective technologies 
for removing and immobilizing the chemicals of concern at this site. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. Low temperature 
thermal desorption has been proven to be an effective treatment for the remediation of 
TPH contamination in soil. Under favorable conditions the TPH cleanup goal may be 
attained. However, if heavy hydrocarbons or oils are present, this thermal desorption 
may not be able to remove all of the contamination. A treatability study is needed to 
confirm. Solidification/stabilization could effectively immobilize beryllium and arsenic. 
However, the TICs present could interfere with attaining ARARs and a treatability study 
is recommended. 

With proper technology implementation, action specific ARARs that apply to low 
temperature thermal desorption followed by solidification/stabilization would be met. 
Action specific ARARs include excavation, stockpiling, air emissions, on-site soil 
replacement, and compaction. These requirements may require compliance to RCRA 
waste levels if the soil is determined to be a RCRA waste. For the soil to be classified as 
a RCRA waste, the soil contaminants must be either a listed hazardous waste or be a 
characteristic waste (TCLP characteristic of a hazardous waste). Additionally, if the soil 
is determined to be a RCRA waste, RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studies during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
followed by solidification/stabilization appears to be protective in the long-term due to 
the technology's effectiveness in removing and immobilizing the chemicals of concern. 
However, the tentatively identified VOCs could reduce the effectiveness of this 
alternative. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption would reduce the toxicity and volume of the organic contaminants 
and solidification/stabilization would immobilize the heavy metals. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. It may be possible to 
effectively implement this alternative by using engineering controls and personal 
protection equipment. Contaminant source would be removed and groundwater is 
protected. Remediation time is expected to be one year. If the TICs are volatile and 
desorbed, capturing the contaminants in the exhaust may be difficult without first 
knowing what the TICs are. 

Implementability: Low    temperature    thermal    desorption    followed    by 
solidification/stabilization may be readily implemented as they are proven technologies, 
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components are commercially available, and it can be reliably operated. Administrative 
implementation may be difficult due to local air permitting and anticipated public 
resistance to thermal processes. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-7.1.4 in Appendix D. Remediation of soil contaminated with TPH and metals 
involves excavating and treating 1,940 cubic yards of soil. Capital costs are estimated to 
be $1,258,000 and the project will last six months. It is assumed that groundwater 
monitoring would continue for 20 years and details pertaining to those costs are given in 
Table DWM-7. The present worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance may be difficult without a treatability test 
and without know more about the TICs. 

Community acceptance: Community acceptance may be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. However, the anticipated public resistance 
to thermal treatment processes in their communities may not be favorable. 

4.7.1.6 S8/S12: Excavation, Capping and Low Temperature Thermal Desorption 
followed by Soil Washing (Aircraft Maintenance - Soil). Low temperature thermal 
desorption followed by soil washing is a combined treatment alternative to remediate 
organics and heavy metals. The process begins by excavating the contaminated soil and 
processing it through a rotary dryer used to heat the contaminated materials and drive off 
water and organic contaminants. The volatilized gases driven from the soil are collected 
by a gas treatment system. The gas treatment system typically includes a scrubber and 
heat exchangers to condense out as liquids the organic contaminant and water vapors. 
The remaining gas is then cleaned by passing through carbon absorption filters. A 
process flow diagram is shown in Appendix E. 

Upon completion of low temperature thermal desorption treatment, the soil 
contaminated with residual metals is washed with a washing solution. The washing 
solution extracts the residual metal contaminants from soil. Prior to selecting the 
washing solution, extensive analytical and physical characterization must be performed 
to ensure compatibility and effectiveness. After treatment, the detoxified soil can be 
returned to the excavation on site. 

Low temperature thermal desorption would be successful in stripping the TPH 
contamination. Soil washing has been successful in reducing beryllium and arsenic 
levels in bench scale tests (EPA 1990c). Assuming the same removal efficiency of 89%, 
the average beryllium concentration would be reduced from 1.4 mg/kg to 0.15 mg/kg. 
This value for treated soil concentrations is identical to the beryllium PRG 0.149 mg/kg. 
Even after treatment, half the soil samples will still exceed the PRG. Even though only 
one sample exceeded the arsenic upper limit, HAA soils are naturally high in arsenic. 
None of the samples where arsenic was detected would be reduced to PRGs for arsenic 
by soil washing. 

The sequence of activities that would be performed in this alternative consist of the 
following: 
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Construction of the treatment units and soil storage pads 

Excavation of contaminated soils and transport to storage pad 

Screen all material larger than 2 inches from soil 

Shred material larger than 2 inches 

Convey soils to thermal processing system 

Transfer treated soil to storage pad for temporary storage 

Treat soils with washing solution 

Sample treated soil to monitor contaminant removal 

Dewater treated soils 

Treatment of waste water (washing solution) 

Backfill and compaction of the excavation 

Regrade site, and 
Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: Low temperature thermal 
desorption followed by soil washing should be effective in protecting human health and 
the environment. Beryllium and arsenic would still exceed PRGs, but now would be 
within background levels. Contaminants would be transferred to a solvent medium 
which would then require treatment. 

Compliance with ARARs: A process flow diagram is shown in Appendix E. 
However, a cleanup goal for TPH (10 mg/kg) has been established to provide protection 
of the underlying groundwater. Low temperature thermal desorption has been proven to 
be an effective treatment for the remediation of TPH contamination in soil. Under 
favorable conditions the TPH remedial action objective may be attained. However, if 
heavy hydrocarbons or oils are present, thermal desorption may not be able to remove all 
of the contamination. A treatability study is needed to confirm. Beryllium would still 
exceed PRGs but could possibly be within background levels. The average beryllium 
concentration would comply with PRG. However, by definition of average, half the 
samples would still exceed the beryllium preliminary remediation goal. Arsenic would 
still exceed the PRG. A treatability study is needed to determine the effectiveness of soil 
washing on Aircraft Maintenance soil. 

With proper technology implementation, action specific ARARs that apply to low 
temperature thermal desorption followed by soil washing would be met. Action specific 
ARARs include excavation, stockpiling, air emissions, on-site soil replacement, and 
compaction. These requirements may require compliance to RCRA waste levels if the 
soil is determined to be RCRA waste. For the soil to be classified as a RCRA waste, the 
soil contaminants must be either a listed hazardous waste or be a characteristic waste 
(TCLP characteristic of a hazardous waste). Additionally, if the soil is determined to be 
a RCRA waste, RCRA land disposal restrictions will apply. 
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This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studies during the design 
phase of this alternative. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
followed by soil washing is not protective in the long-term since soil washing is not 
effective in attaining PRGs for arsenic. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption would reduce the toxicity and volume of the organic contaminants 
and soil washing would remove beryllium and arsenic. However, it is not likely that 
arsenic concentrations would be reduced to PRGs. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. It may be possible to 
effectively implement this alternative by using engineering controls and personal 
protection equipment. The sources of TPH contamination would be removed from the 
soil. Arsenic would continue to exceed PRGs. If the TICs are volatile and desorbed, 
capturing the contaminants in the exhaust may be difficult without knowing more about 
the TICs. 

Implementability: Low temperature thermal desorption followed by soil washing 
may be readily implemented as they are proven technologies, components are 
commercially available, and it can be reliably operated. Administrative implementation 
may be difficult due to local air permitting and anticipated public resistance to thermal 
processes. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-7.1.5 in Appendix D. Remediation of soil contaminated with TPH and metals 
involves excavating and treating 1,940 cubic yards of soil. Capital costs are estimated to 
be $1,308,000 and the project is estimated to take six months. It is assumed that 
groundwater monitoring would continue for 20 years and details pertaining to those costs 
are given in Table DWM-7. The present worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance is not likely since soil washing is not 
effective in reducing arsenic concentrations to the PRG and without knowing more about 
the TICs. 

Community acceptance: Community acceptance is not likely since soil washing is 
not effective in reducing arsenic concentrations to the PRG. Also, the anticipated public 
resistance to thermal treatment processes in their communities may not be favorable. 

4.7.1.7 S6/S7: Excavation, Capping and Solidification/ Stabilization (Aircraft 
Maintenance - Soil). The soil solidification/stabilization consists of applying 
solidification additives with the soil. The solidification additives immobilize 
contaminants by incorporating them into the structure of a stable, relatively nonleachable, 
and non-degradable soil matrix. Prior to selecting the solidification additives, extensive 
analytical and physical characterization must be performed to ensure compatibility and 
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effectiveness. Following treatment, and after the solidified mixture has passed the TCLP 
test, it can be returned to the excavation on site. 

This alternative is included should it be necessary to remove beryllium which is 
pervasive in the top 2 feet of imported fill material covering the site. This alternative is 
also considered for treating soils near AM-SB-5 which exceed background and PRG for 
arsenic. The soil could possibly be treated by a soil recycling company that will produce 
an aggregate material and certification of remediation to the generator. The soils must 
conform to an acceptable materials profile (specific to the recycler) and cannot be 
considered hazardous by CalEPA. 

Solidification/stabilization is a demonstrated effective technology for the treatment of 
heavy metals and it has been employed at several CERCLA sites in repeated applications 
(EPA 1988). A process flow diagram is shown in Appendix E. 

The sequence of activities that would be performed in this alternative consist of the 

following: 

• Construction of the treatment unit 

• Excavation of contaminated soils and placement in treatment unit 

• Application of solidification agents 

• TCLP metals analysis 

• Backfill and compaction of the excavation, and 

• Regrade site 

Existing structures would be left in place which will act as a barrier from exposure 
pathways. 

Protection of human health and the environment: Solidification/stabilization 
should be effective in protecting human health and the environment because they are 
demonstrated effective technologies for immobilizing the chemicals of concern at this 

site. 
Compliance with ARARs: Soil solidification stabilization can likely immobilize 

TPH and metals. This would be verified by a pilot test prior to implementing this 

technology. 

All the action specific ARARs th-it apply to excavation and biotreatment and 
solidification/stabilization would be met with proper technology implementation. Action 
specific ARARs include excavation, stockpiling, air emissions, land treatment, on-site 
seil replacement, and compaction. These requirements may require compliance to 
RCRA waste levels if the soil is determined to be RCRA waste. For the soil to be 
classified as a RCRA waste, the soil contaminants must be either a listed hazardous waste 
or be a characteristic waste (TCLP characteristic of a hazardous waste). Additionally, if 
the soil is determined to be a RCRA waste, RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction.   Location-specific ARARs for wetlands, 

4-120 
29-14C.R6 5/6/94 



critical habitats and endangered species protection must be studies during design phase of 
this alternative. 

Long-term effectiveness and permanence: Solidification/stabilization appears to be 
protective in the long-term due to the technology's effectiveness in immobilizing the 
chemicals of concern. 

Reduction of toxicity, mobility, or volume through treatment: Solidification/ 
stabilization would immobilize TPH and the heavy metals. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, however engineering 
controls and personal protection equipment would reduce exposure. Contaminants would 
be immobilized so that potential groundwater would be protected. 

Implementability: Solidification/stabilization may be readily implemented as they 
are proven technologies, components are commercially available, and it can be reliably 
operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-7.1.6 in Appendix D. The remediation of the soil near AM-SB-5 contaminated 
with beryllium and arsenic (no TPH) involves excavations and treating 40 cubic yards of 
soil. Capital costs are estimated to be $17,000. 

The aircraft maintenance site contains elevated levels of beryllium. Remediation of 
the entire site for metals involves excavating and treating 147,780 cubic yards of soil. 
The estimated cost for this alternative and assumptions used are presented in Table D- 
7.1.7 in Appendix D. Capital costs are estimated to be $22,178,000. 

State acceptance: Regulatory acceptance should be attainable provided that bench 
scale testing demonstrates that both TPH and metals are effectively immobilized. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. 

4.7.1.8 S12: Excavation, Capping and Soil Washing (Aircraft Maintenance - 
Soil). Direct soil washing is a chemical/physical treatment method for organic and heavy 
metal contaminated soils. It extracts contaminants from soil by a washing solution such 
as water, organic solvents, surfactants, acids, or bases. Prior to selecting the washing 
solution, extensive analytical and physical characterizition must be performed to ensure 
compatibility and effectiveness. Sequential washing steps would likely be needed since 
very different washing solutions are needed to treat TPH and to treat for metals. After 
treatment, the detoxified soil can be returned to the excavation as fill material. A process 
flow diagram is shown in Appendix E. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of the treatment unit and soil storage pads 

• Excavation of contaminated soils and transport to storage pad 
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• Screen all material larger the .25 inches from soil 

• Shred material larger than .25 inches 

• Convey soils to processing system 

• Treat soils with washing solution 

• Dewater treated soils 

• Sample treated soil to monitor contaminant removal 

• Treatment of waste water (washing solution) 

• Backfill and compaction of the excavation, and 

• Regrade site 

Protection of human health and the environment: Soil washing is a demonstrated 
effective technology for the treatment of particular organic and heavy metal contaminants 
in soil. Prior to selecting the washing solution, extensive analytical and physical 
characterization must be performed to ensure compatibility and effectiveness. Therefore, 
a treatability study would need to be completed to determine the technology's 
effectiveness for the chemicals of concern. Beryllium and arsenic would still exceed 
PRGs but would be within background levels for HAA. Contaminants would be 
transferred to a solvent medium which would then require treatment. 

Compliance with ARARs: A soil cleanup goal for TPH (10 mg/kg) has been 
established to provide protection of the underlying groundwater. A treatability study 
would be necessary to select appropriate washing solutions and post treatment of the 
washwater. The average beryllium concentration would comply with PRG. However, by 
definition of average, half the samples would still exceed the beryllium PRG. Arsenic 
would still exceed the PRG. A treatability study is needed to determine the effectiveness 
of soil washing on aircraft maintenance soils. 

All the action specific ARARs that apply to excavation and soil washing may be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, on-site soil replacement, and compaction. 
These requirements may require compliance to RCRA waste levels if the soil is 
determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous wr^te). Additionally, if the soil if dete*mined to be a RCRA 
waste, RCRA land disposal restriction will apply. 

If the technology proves to be effective for the chemical of concern, location specific 
ARARs (critical habitat/or and endangered or threatened species) would be satisfied 
because the expected environmental risk would be reduced and care would be taken 
during implementation of the alternative to not affect the endangered species or critical 
habitat. 

Long-term effectiveness and permanence: Soil washing may not be protective in 
the long-term since soil washing is not effective in attaining PRGs for arsenic. 
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Reduction of toxicity, mobility, or volume through treatment: Soil washing may 
reduce the toxicity, mobility, and volume of the contaminants at the site. However, a 
treatability study would be needed to determine the technology's effectiveness for the 
chemicals of concern. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. Engineering controls 
and personal protection equipment would reduce exposure. The process would remove 
the contaminants from the soils. Arsenic concentrations may still exceed PRGs. 

Implementability: Soil washing may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-7.1.8 in Appendix D. Remediation of the soil contaminated with TPH and 
metals involves excavating and treating 1,940 cubic yards of soil. Capital costs are 
estimated to be $1,044,000 and the project is estimated to take ten months. It assumed 
that groundwater monitoring would continue for 20 years and details pertaining to those 
costs are given in Table DWM-7. The present worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance is not likely since soil washing is not 
effective in reducing arsenic concentrations to the PRG. 

Community acceptance: Community acceptance is not likely since soil washing is 
not effective in reducing arsenic concentrations to the PRG. 

4.7.2 Sediment Contamination 

Sediment contamination is generally confined to the concrete vaults storm water 
collection vault and the sediments can be removed from the vaults and treated. It is 
possible, however, that if there are crack in the stormwater drainage system, then 
contamination may have infiltrated into the subsurface. Sediments contain high levels of 
TPH throughout the site ranging from 230 mg/kg to 2,500 mg/kg. Lead concentrations as 
high as 1,020 mg/kg were found in one vault with an average concentration of 419 mg/kg 
from all the vaults sampled. Benzo[a]pyrene (BAP) was detected in four vaults that 
exceed the PRG. Beryllium and arsenic were detected at levels that exceed their PRGs 
and background levels. No additional analytes were identified by the ecological risk 
assessment. 

The hazard index for ingestion by potential future residents is 2. The two compounds 
which account for the majority of the risk are cadmium (hazard index = 0.68) and 
chromium (hazard index = 0.77). Cadmium was not detected in the background samples 
but was found in 6 of 10 aircraft maintenance sediment samples. Sample concentrations 
for cadmium ranged from non-detect to 6.85 mg/kg, however AM-SD-1 was 29.1 mg/kg 
and AM-SD-2 was 68.4 mg/kg. Sediments from both concrete vaults also require 
remediation because of elevated lead concentrations. Chromium (Cr) was detected in all 
10 samples analyzed but exceeded background limit (160.9 mg/kg) at two concrete 
vaults, AM-SD-2 (711 mg/kg) and AM-SD-8 (215 mg/kg). Again both concrete vaults 
also require remediation because of elevated lead concentrations. The risk factors used to 

4-123 
29-14C.R6 5/6/94 



calculate the hazard index are based on Chromium VI data. The reported total chromium 
concentration does not distinguish between Cr m or Cr VI which can lead to a high 
estimate of the actual hazard index because the toxicity of Cr VI is assumed to dominate. 
Technologies that are used to treat lead will also fixate or remediate cadmium and 
chromium. 

Only one sediment sample was collected from the drainage channel which ultimately 
collects the storm water run off. Sample AM-SD-3 is contaminated with TPH (1,240 
mg/kg) and beryllium. No other analytes of concern were identified in the sample. The 
drainage channel runs along the site boundary just inside the levee crest. For the 
purposes of estimating volume of soil to be treated it was assumed that the contamination 
in the channel extends 2,400 feet over a ten foot wide span (1,780 cubic yards). The 
Corps of Engineers will collect additional samples to better characterize the drainage 
channel. Metal and SVOC contaminants were identified that exceed the with-cover 
sediment screening criteria. The channel has been assigned to Operable Unit 2. The 
volume of sediments from the vaults is 10 cubic yards. Figures 4.20 and 4.21 are site 
maps showing the locations of TPH and non-TPH contamination. 

Remedial alternatives retained for this site after evaluation in the screening stage 
(Section 3.2) include: 

• SI: No Action; 

• S2/S6/S7: Excavation, Capping and Biotreatment followed by 
Solidification/Stabilization; 

• S2/S8/S7: Excavation, Capping and Low Temperature Thermal Desorption 
followed by Solidification/Stabilization; and 

• S9/S7: Excavation and Thermal Destruction followed by 
Solidification/Stabilization. 

Soil washing was not considered since it cannot attain PRGs for many of the heavy 
metals which are pervasive in the storm drain sediments. Solidification/stabilization was 
not considered because it is not effective for high concentrations of organic (TPH) 
contamination. 

The following four sections present the evaluation for the four alternatives relative to 
the evaluation criteria. Additionally, Figure 4.22 presents the summary of the detailed 
analysis of the each remedial alternative retained relative *o the evaluation criteria. This 
figure is subdivided by types of contaminants. Certain alternatives are more applicable to 
specific types of contaminants and costs have been estimated assuming a given chemistry 
and volume for similar contamination. At least one alternative from each category needs 
to be selected and combined with the other selected alternatives for a final remedy. 

4.7.2.1 SI: No Action (Aircraft Maintenance - Sediment). The no action alternative 
was retained after evaluation in the screening stage to provide a basis of comparison to 
the other alternatives. The no action alternative for sediments at this site would consist of 
leaving the sediments in place and not applying any remedial treatment.   Land use 
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restrictions are necessary to warn and limit receptor access to the site because of the 
expected risk to human health. 

Protection of human health and the environment: Under the no action alternative, 
no remediation would take place, and the risks to human health and the environment 
would not change. This alternative does not fulfill the intent of the CERCLA/SARA by 
providing permanent protection of human health and the environment. 

Compliance with ARARs: There are no chemical specific ARARs pertaining to 
sediments in the vaults for the chemicals of concern. The sediment at aircraft 
maintenance site is isolated from the subsurface and groundwater by the concrete vault 
enclosure. A soil cleanup goal for TPH (10 mg/kg) has been established for the 
protection of groundwater from the sediments in the drainage channel. The no action 
alternative would not be in compliance with remedial action objectives because of the 
elevated TPH and beryllium concentrations. 

There are no action specific ARARs pertaining to a no action alternative. Location 
specific ARARs (critical habitat/or and endangered or threatened species) apply at HAA 
because animal species currently listed as endangered or threatened under state or federal 
endangered species act are described as occurring or potentially occurring at or near 
HAA (Corps 1990). Plant species at HAA are not endangered by the no-action scenario 
for aircraft maintenance sediments. 

Long-term effectiveness and permanence: It is conceivable that cracks could 
develop in the concrete vault and contaminants could leach into the subsurface. The no 
action alternative would not be effective because there would be no reduction in the long- 
term risk for human and environmental receptors. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not directly reduce the toxicity, mobility, or volume of contaminants 
through treatment. 

Short-term effectiveness: The no action alternative, would have no impacts to the 
community, site workers, and environment resulting from the implementation of this 
alternative. If cracks should develop in the vault, the contaminants could impact the 
groundwater. Also, contaminants left in the drainage channel could potentially impact 
groundwater. 

Implementability: Technically this alternative is readily implemented, because no 
remedial actions are required. However, administrative implementation may be difficult 
due to potential lack of regulatory and community acceptance. 

Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-7.2.1. Capital costs of $25,000 are associated with installation of 
wells, and implementing site restrictions. Annual costs of approximately $53,040 are 
associated with no monitoring and maintenance, which account for present work costs of 
$525,000 assuming 30 years of operation and a 10 percent annual interest rate. 

State acceptance: Regulatory acceptance would be difficult to attain because this 
alternative does not address the risk to the environment. 

4-128 
29-14C.R6 5/6/94 



* 

Community acceptance: Community acceptance would also be difficult to attain due 
to public perceptions regarding land use and lack of active treatment of contaminants. 

4.7.2.2 S6/S7: Excavation, Capping and Biotreatment followed by Solidification/ 
Stabilization (Aircraft Maintenance - Sediment). Biological treatment followed by 
solidification/stabilization is a treatment alternative effective in treating organic 
contaminants followed by residual metals management. The process begins with 
conventional biological treatment. Soils are excavated and placed in a controlled 
treatment unit. The soil is aerated either mechanically by tilling or passively through 
vent pipes placed in soil piles. A blower would draw the air through the pile. Aeration 
stimulates the metabolism and growth of indigenous microorganisms that degrade a wide 
range of organics including TPH. Nutrients or special microorganisms can also be added 
to the remediation process. A process flow diagram is shown in Appendix E. 

Upon completion of the bioremediation, solidification additives are mixed with the 
sediment. The solidification additives immobilize contaminants by incorporating them 
into the structure of a stable, relatively nonleachable, and non-degradable soil matrix. 
Prior to selecting the solidification additives, extensive analytical and physical 
characterization must be performed to ensure compatibility and effectiveness. Following 
treatment, and after the solidified mixture has passed the TCLP test, it can be returned to 
the excavation on site or disposed of in a landfill off site. 

Biotreatment would be successful in degrading TPH and benzo[a]pyrene from the 
those concrete vaults that do not also contain elevated metal concentrations. High levels 
of metals are toxic to the organisms and arsenic is particularly detrimental to 
biotreatment (EPA 1990c). Solidification/stabilization is a demonstrated effective 
technology for the treatment of heavy metals and it has been employed at several 
CERCLA sites in repeated applications (EPA 1988). Biotreatment followed by 
solidification/ stabilization is considered for sediments in the perimeter ditch, which is 
contaminated with TPH and metals. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of the bioremediation treatment unit (possibly including vent pipes 
and blowers) 

• Excavation of contaminated soils and placement in treatment unit 

• Application of nutrients and micro-organisms if needed 

• Tilling of soils or draw air through soil piles 

• Biodegradation of contaminated soils 

• Soil sampling to monitor contaminant degradation progress 

• Application of solidification agents 

• TCLP metals analysis, and 

• Disposal of treated sediment 
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Protection of human health and the environment: Biodegradation followed by ^- 
solidification/stabilization should be effective in protecting human health and the ^Jty 
environment because they are demonstrated effective technologies for degrading and 
immobilizing the chemicals of concern at this site. 

Compliance with ARARs: The sediment at the aircraft maintenance unit is isolated 
from the subsurface and groundwater by the concrete vault enclosures. The soil cleanup 
goal for TPH (10 mg/kg) for the protection of groundwater does not apply to those 
sediments. Soils in the drainage channel exceed the 10 mg/kg TPH cleanup goal for the 
protection of groundwater. Bioremediation is effective in treating TPH contamination. 
Under favorable conditions the TPH remedial objective may be attained. A pilot study is 
recommended to determine degradation rates. Solidification/stabilization could 
effectively immobilize beryllium. 

All the action specific ARARs that apply to excavation and biotreatment and 
solidification/stabilization would be met with proper technology implementation. Action 
specific ARARs include excavation, stockpiling, air emissions, land treatment and 
disposal. These requirements may require compliance to RCRA waste levels if the soil is 
determined to be RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to be a RCRA 
waste, RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during design phase 
of this alternative. 

Long-term effectiveness and permanence: It is conceivable that cracks could 
develop in the concrete vault and contaminants could eventually leach into the 
subsurface. Bioremediation followed by solidification/stabilization may not be protective 
in the long-term for all the sediments at the aircraft maintenance site since the elevated 
metals concentrations would impact bioremediation treatment effectiveness. Concrete 
vaults where sample AM-SB-4, 6, and 7 appear to be low in metal contamination. 
Biotreatment may be effective for organic contaminants from these concrete vaults. 
Bioremediation followed by solidification/stabilization appears to be protective for 
sediments in the drainage channel. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
may not reduce the toxicity and volume of the organic contaminants in the concrete 
vaults because of the presence of heavy metals in the sediment. However, 
solidification/stabilization would immobilize the chemicals of concern. Bioremediation 
would reduce the toxicity and volume of TPH in the drainage channel sediments and 
solidification/stabilization would immobilize beryllium. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, however engineering 
controls   and   personal   protection   equipment   would   reduce   exposure.      Organic 
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contaminant concentrations would be reduced and metals immobilized so that 
groundwater would be protected. 

Implementability: Bioremediation followed by solidification/stabilization may be 
readily implemented as they are proven technologies, components are commercially 
available, and can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-7.2.2 in Appendix D. Capital costs are estimated to be $357,000 and annual 
costs are estimated to be $92,000 per year. It is assumed that groundwater monitoring 
would continue for 20 years and details pertaining to those costs are given in Table 
DWM-7. The present worth cost is estimated to be $518,000 assuming a two year project 
life and ten percent annual interest rate. 

State acceptance: Regulatory acceptance is not likely for sediments in the concrete 
vaults given problems associated with metals in reducing biotreatment effectiveness. 
Regulatory acceptance should be attainable for the sediments in the drainage channel. 

Community acceptance: The community would not likely accept biotreatment 
because of potential problems in treating the contaminants in the storm water concrete 
vaults. Community acceptance should be attainable for treating the drainage channel 
sediments. 

4.7.2.3 S8/S7: Excavation, Capping and Low Temperature Thermal Desorption 
followed by Solidification/Stabilization (Aircraft Maintenance - Sediment).   Low 
temperature thermal desorption followed by solidification/stabilization is a combined 
treatment alternative to remediate organics and heavy metals. The process begins by 
excavating the contaminated sediments and processing it through a rotary dryer used to 
heat the contaminated materials and drive off water and organic contaminants. The 
volatilized gases driven from the soil are collected by a gas treatment system. The gas 
treatment system typically includes a scrubber and heat exchangers to condense out as 
liquids the organic contaminant and water vapors. The remaining gas is then cleaned by 
passing through carbon absorption filters. A process flow diagram is shown in Appendix 
E. 

Solidification additives are then mixed with the treated sediments from the thermal 
desorption unit. The solidification additives immobilize contaminants by incorporating 
them into the structure of a stable, relatively nonleachable, and non-degradable soil 
matrix. Prior to selecting the solidification additives, extensive analytical and physical 
characterization must be performed to ensure compatibility and effectiveness. Following 
treatment, and after the solidified mixture has passed the TCLP test, it can be returned to 
the excavation on site. 

Low temperature thermal desorption would be successful in stripping the TPH 
contamination, however may not effectively treat benzo[a]pyrene. The four (out of eight) 
concrete vaults where benzo[a]pyrene was detected may require additional treatment. A 
pilot test is needed to evaluate effectiveness in treating benzo[a]pyrene down to PRGs. 
Three of the concrete vaults had detectable levels of chlorinated hydrocarbons which 
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could produce HC1 in the emissions.   Control of emissions would be needed if those ^^ 
sediments containing chlorinated compounds are treated by thermal desorption. ^^ 

Solidification/stabilization is a demonstrated effective technology for the treatment of 
heavy metals and it has been employed at several CERCLA sites in repeated applications 
(EPA 1988). Thermal desorption followed by solidification/stabilization is considered 
for sediments in the perimeter ditch, which is contaminated with TPH and metals. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pads 

Excavation of contaminated soils and transport to storage pad 

Screen all material larger than 2 inches from soil 

Shred material larger than 2 inches 

Convey soils to processing system 

Transfer treated soil to storage pad for temporary storage 

Sample treated soil to monitor contaminant removal 

Application of solidification agents 

TCLP metals analysis, and 

Dispose of treated sediment 
Protection of human health and the environment:    Low temperature thermal 

desorption followed by solidification/stabilization should be effective in protecting 
human health and the environment.   Soil solidification/stabilization is a demonstrated 
effective technology for immobilizing the metal contamination at this site. 

Compliance with ARARs: The sediment at the aircraft maintenance unit is isolated 
from the subsurface and groundwater by the concrete vault enclosures. The soil cleanup 
goal for TPH (10 mg/kg) for the protection of groundwater applies to sediments in the 
drainage channel. If heavy hydrocarbons or oils are present, this thermal desorption may 
not be able to remove all of the contamination. A treatability study is also needed to 
confirm. Solidification/stabilization could effectively immobilize beryllium. 

With proper technology implementation, action specific ARARs that apply to low 
temperature thermal desorption followed by solidification/stabilization would be met. 
Action specific ARARs include excavation, stockpiling, air emissions, and disposal. 
These requirements may require compliance to RCRA waste levels if the soil is 
determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to a RCRA 
waste, RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction.   Location-specific ARARs for wetlands, 
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critical habitats and endangered species protection must be studies during design phase of 
this alternative. 

Long-term effectiveness and permanence: It is conceivable that cracks could 
develop in the concrete vault and contaminants could eventually leach into the 
subsurface. Low temperature thermal desorption followed by solidification/stabilization 
may be protective in the long-term due to the technology's effectiveness in removing and 
immobilizing the chemicals of concern. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption would reduce the toxicity and volume of the organic contaminants 
and solidification/stabilization would immobilize the heavy metals. However, because 
BAP has a low vapor pressure it may not be effectively treated by thermal desorption. A 
pilot study is needed to demonstrate removal efficiency. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Contaminant source would be removed and groundwater is 
protected. Remediation time is expected to be one year. 

Implementability: Low    temperature    thermal    desorption    followed    by 
solidification/stabilization may be readily implemented as they are proven technologies, 
components are commercially available, and it can be reliably operated. Administrative 
implementation may be difficult due to local air permitting and anticipated public 
resistance to thermal processes. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-7.2.3 in Appendix D. Capital costs are estimated to be $847,000 and the project 
is estimated to take six months. It is assumed that groundwater monitoring would 
continue for 20 years and details pertaining to those costs are given in Table DWM-7. 
The present worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance would depend on the results of a pilot 
study. Regulatory acceptance should be attainable for the sediments in the drainage 
channel. 

Community acceptance: Community acceptance may be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. Howeve*, the anticipated public resistance 
to thermal treatment processes in their communities may not be favorable. 

4.7.2.4 S9/S7: Excavation, and Thermal Destruction followed by 
Solidification/Stabilization (Aircraft Maintenance - Sediment). This alternative 
involves removing the sediments from the concrete vaults, possibly containerizing the 
sediments, and transporting to an approved treatment facility for incineration. This 
alternative also includes sealing each of the storm drains, other connections to the storm 
drain system, and the outfall pipe. This will isolate the stormwater system and minimize 
infiltration of water through any cracks that may be present in the pipes. Treatment of 
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contaminated soil involves incineration at high temperature (>2000° F) to destroy the 
contaminants. The treatment facility is responsible for and will certify the destruction of 
the waste, treatment of the off-gas, and final disposal of incinerator residuals (ash). A 
process flow diagram is shown in Appendix E. 

Disposal of the incineration ash would require solidification if heavy metal 
concentrations exceed action specific ARARs requiring treatment of the residual ash 
prior to land disposal. The process involves the addition of solidification additives mixed 
with the residual ash. The solidification additives immobilize contaminants by 
incorporating them into the structure of a stable, relatively nonleachable, and non- 
degradable soil matrix. Prior to selecting the solidification additives, extensive analytical 
and physical characterization must be performed to ensure compatibility and 
effectiveness. Following treatment, and after the solidified mixture has passed the TCLP 
test, it can be returned to the excavation on site. 

A significant portion of the cost for off-site incineration is transportation, because 
California does not have a commercial incineration facility. For costing purposes, the 
Rollins Facility in Deer Park, Texas was selected as the designated incineration facility. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Evacuation of sediments for storm water concrete vaults 

• Transportation of contaminated sediments to an off-site incineration facility 

• Incineration 

• Application of solidification agents to residual ash 

• TCLP metals analysis 

• Disposal of solidified ash 
Protection of human health and the environment: This alternative provides 

protection for human health and the environment by providing a proven remedy that 
destroys the organic contaminants and successfully manages the remaining inorganics, 
providing a long-term permanent solution. 

Compliance with ARARs: There are no chemical specific ARARs for the sediments 
in the concrete vaults. The sediment at the aircraft maintenance unit is isolated from the 
subsurface and groundwater by the concrete vault enclosures. The soil cleanup goal for 
TPH (10 mg/kg) for the protection of groundwater applies to sediments in the drainage 
channel. Remedial action objectives would be attainable by thermal destruction followed 
by solidification/stabilization. 

Action specific ARARs that apply to off-site incineration followed by 
solidification/stabilization include excavation, air emissions, and Department of 
Transportation requirements. Additionally, the designated incineration facility will be 
responsible for fulfilling action specific ARARs that apply to their process. For the soil 
to be classified as a RCRA waste, the sediment contaminants must be either a listed 
hazardous waste or be a characteristic waste (TCLP characteristic of hazardous waste). 
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This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design 
phase of this alternative. 

Long-term effectiveness and permanence: This alternative would result in complete 
destruction of TPH and benzo[a]pyrene contamination. The heavy metals contamination 
would be effectively managed by solidification/stabilization. The storm drain system 
would be sealed and isolated from water infiltration. 

Reduction of toxicity, mobility, or volume through treatment: Off-site 
incineration would be effective in reducing the toxicity, mobility, or volume of the 
organic contaminants. The mobility of the heavy metal contamination would be reduced 
by solidification/stabilization. 

Short-term effectiveness: Site workers may be exposed to contaminants during 
excavation and material handling. However, with engineering controls and personal 
protection equipment the technology can be implemented effectively. Incineration would 
destroy organic contaminants and metals would be immobilized by solidification. 

Implementability: Off-site incineration may be readily implemented as it is a proven 
technology, and it can be reliably operated. However, RCRA facility capacity may be 
limiting. 

Cost: Remediation of the sediments in the concrete vaults involves removing the 10 
cubic yards of sediment and treating. The estimated cost for this alternative and 
assumptions used are presented in Table D-7.2.4 in Appendix D. Capital costs are 
estimated to be $45,000. The present worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance should be attainable because this 
alternative would result in complete destruction of organic contaminants and 
management of the inorganics by controlling their mobility. However, the State would 
prefer on site treatment and disposal if possible. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk. However, the public would prefer not to transport hazardous material and instead 
treat and dispose of the soil on site if possible. 

4-135 
29-14C.R7 5/9/94 



4.8 SITE 8: FUEL LINES 
Two 8-inch and one 6-inch fuel line have been used to transport JP-4 and other fuels 

at HAA. TPH contaminant concentrations were detected above 10 mg/kg with a 
maximum of 264 mg/kg. TPH was detected in shallow soils (approximately 2 feet deep) 
at several locations along the fuel lines. They were found along the southern end of the 
6-inch fuel line (1,330 cubic yards), and the additional fuel line north of the runway 
around eight fueling station boxes (1,850 cubic yards). Figure 1.10 shows the area of 
contamination that exceeds 10 mg/kg TPH along the fuel lines. Figure 4.23 is a map of 
TPH contamination at the Fuel Lines site. Lead concentrations were also measured, none 
of which exceeded the 535 mg/kg DTSC cleanup criteria. No other analytes were 
measured. The fuel lines have been combined with the UST removal project and has 
been assigned to Operable Unit 2. The alternative assessment discussed in this section is 
based on the El results. 

Remedial alternatives retained for this site after evaluation in the screening stage 
(Section 3.2) include: 

• SI: No Action; 

• S6: Excavation and Biological Treatment; and, 

• S8: Excavation and Low Temperature Thermal Desorption. 

The following three sections present the evaluation for the three alternatives relative to 
the evaluation criteria. Additionally, Figure 4.24 presents the summary of the detailed 
analysis of the three remedial alternative retained relative to the evaluation criteria. 

4.8.1 SI: No Action (Fuel Lines) 
The no action alternative was retained after evaluation in the screening stage to 

provide a basis of comparison to the other alternatives. The no action alternative for soil 
at this site would consist of no remedial activities. The soil would remain in place. To 
be cautious, land use restriction should be used to warn and limit receptors due to the 
unknown human health risk and low environmental risk for this alternative. 

Protection of human health and the environment: For the no action alternative, the 
risk to human health can not be evaluated because the risk is not known. The risk to the 
environment is low (Engineering-Science 1993). The contamination may naturally 
degrade over time, however, this cannot be accurately predicted. The residual 
contaminants could also contaminate groundwater. 

Compliance with ARARs: There are no chemical specific ARAR's for the detected 
analytes. However, a soil cleanup goal for TPH (10 mg/kg) has been established to 
provide protection of the underlying groundwater. Lead concentrations do not exceed the 
535 mg/kg, the calculated maximum acceptable inorganic lead level based on DTSC 
criteria. There are no action specific ARARs pertaining to a no action alternative. 
Location specific ARARs (critical habitat/or and endangered or threatened species) apply 
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at HAA because plant and animal species currently listed as endangered or threatened 
under state or federal endangered species act are described as occurring or potentially 
occurring at or near HAA (USACE 1990). 

The no action alternative would not be in compliance with the soil cleanup goal 
because of the elevated TPH concentrations. Lead concentrations are well below a 
remedial action level (535 mg/kg). Location specific ARARs are not satisfied because 
there is a low expected risk for the present use land option to the burrowing owl (a listed 
endangered species), thus the no action alternative may affect the listed species. 

Long-term effectiveness and permanence: The no action alternative is not directly 
effective in reducing residual TPH contamination. Furthermore, residual TPH 
contamination could impact the underlying groundwater. The contamination may 
naturally degrade over time, however, this cannot be accurately predicted. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not directly reduce the toxicity, mobility, or volume of contaminants 
through treatment. 

Short-term effectiveness: Short-term effectiveness is achieved with the no action 
alternative, because there are no impacts to the community, site workers, and 
environment resulting from the implementation of this alternative. Contaminants 
remaining in the soil could mitigate to the groundwater. 

Implementability: This alternative is readily implemented technically, because no 
remedial actions are required. However, administrative implementation may be difficult 
due to potential lack of regulatory and community acceptance. 

Cost: The estimated cost for this alternative, based on a specific set of assumptions is 
presented in Table D-8.1. Capital costs of $31,000 are associated with the installation of 
one monitoring well, and implementing site restrictions. Annual costs of approximately 
$50,000 are associated with monitoring and maintenance, which account for present 
work costs of $504,000 assuming 30 years of operation and a 10 percent annual interest 
rate. 

At present there are no wells near the fuel lines. Since the contamination near the fuel 
lines is shallow the regulatory agencies may consider not requiring groundwater 
monitoring. If groundwater monitoring is not required, the No Action alternative would 
be zero dollars ($0). 

State acceptance: Regulatory acceptance may be difficult because this alternative 
would not achieve the TPH cleanup goal of 10 mg/kg through treatment. 

Community acceptance: Community acceptance may also be difficult due to public 
perceptions regarding land use and lack of active treatment of contaminants. 

4.8.2 S6: Excavation and Biological Treatment (Fuel Lines) 

Biological treatment of contaminated soil has been proven effective for degrading 
TPHs. Biological treatment consists of excavating contaminated soil and placing this soil 
in a controlled treatment unit and either tilling the soil or drawing air through to aerate. 
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Nutrients or microorganisms could be added to enhance degradation. Typically 
degradation is assumed to take 6 to 18 months. A process flow diagram is shown in 
Appendix E. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Soil sampling and analysis for TCLP RCRA metals 

Construction of the treatment unit (possibly including vent pipe and blower) 

Excavation of contaminated soils and placement in treatment unit 

Application of nutrients and micro-organisms if needed 

Tilling of soils or draw air through the pipe 

Biodegradation of contaminated soils 

Soil sampling to monitor contaminant degradation progress 

Backfilling and compaction of the excavation, and 

Regrading the site 

Protection of human health and the environment: The potential risk to human 
health, the low risk to the environment resulting from the TPH contamination, and the 
potential migration of TPH contaminants to groundwater would be reduced because the 
TPH contamination source would be degraded. 

Compliance with ARARs: There are no chemical specific ARAR's for the detected 
analytes. However, a soil cleanup goal for TPH (10 mg/kg) has been established to 
provide protection of the underlying groundwater. Lead concentrations of soil left in 
place should not exceed 535 mg/kg, the calculated maximum acceptable inorganic lead 
level based on DTSC criteria. Bioremediation has been proven to be an effective 
treatment for the remediation of TPH contamination in soil. Under favorable conditions 
the remedial action objective may be attained. A pilot study is recommended to 
determine degradation rates. Lead contamination is already below 535 mg/kg. 

Action specific ARARs that apply to bioremediation include excavation, stockpiling, 
compacting, and on-site soil replacement. All the action specific ARARs may be met 
with proper technology implementation. Because lead has been detected above 
background levels for this site, its leaching potential should be evaluated as per TCLP 
requirements and on-site disposal ARARs. 

All the action specific ARARs that apply to excavation and biotreatment would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, on-site soil replacement, and compaction. 
These requirements may require compliance to RCRA waste levels if the soil is 
determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to be a RCRA 
waste, RCRA land disposal restrictions will apply. 
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Location specific ARARs would be satisfied with careful management. 

Long-term effectiveness and permanence: Bioremediation would be protective in 
the long-term because most of the TPHs would be degraded in the soil, thus removing the 
potential groundwater contamination source. Furthermore, the lead contamination would 
be assessed as to its leaching potential and if metals management was needed, it would be 
added to fulfill ARAR requirements. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
would reduce the TPH contaminants toxicity, mobility, and volume. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Exposure to community during remediation is minimal. 
Treatment would remove source of contamination. Estimated remediation period is 
2 years. 

Implementability: Bioremediation may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-8.2 in Appendix D. Capital costs are estimated to be $73,000 and are estimated 
to be $56,000 per year. It is assumed that groundwater monitoring would continue for 20 
years and details pertaining to those costs are given in Table DWM-8. The present worth 
cost is estimated to be $171,000 assuming a two year project life and ten percent annual 
interest rate. 

State acceptance: Regulatory acceptance should be attainable if the lead's leachable 
fraction is below RCRA hazardous waste requirements, or if the residual lead is managed 
such that ARARs are satisfied. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. 

4.8.3 S8: Excavation and Low Temperature Thermal Desorption (Fuel Lines) 

Low temperature thermal desorption is a thermal separation process designed to 
remove organic contaminants from soil, sediments or sludges. The process begins by 
excavating the contaminated soil and processing it through a rotary dryer used to heat the 
contaminated materials and drive off water and organic contaminants. Feed rates, 
residence times, and temperatures (500 to 800°F) can be adjusted to remove the TPH 
contaminants. 

The volatilized gases driven from the soil are collected by a gas treatment system. 
The gas treatment system typically includes a scrubber and heat exchangers to condense 
out as liquids the organic contaminant and water vapors. The remaining gas is then 
cleaned by passing through carbon absorption filters. A process flow diagram is shown 
in Appendix E. 
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Treatment residuals include treated soils, liquids from the condensed gas, and spent 
carbon. Treated soils can be used as fill material and placed back in the excavated area if 
residual lead levels are sufficiently low. Both the organic phase liquid condensate and 
the spent carbon will require further treatment and disposal. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of the treatment unit and soil storage pads 

• Excavation of contaminated soils and transport to storage pad 

• Screen all material larger than 2 inches from soil 

• Shred material larger than 2 inches 

• Convey soils to processing system 

• Transfer treated soil to storage pad for temporary storage 

• Sample treated soil to monitor contaminant removal 

• Backfill and compaction of the excavation 

• Regrade site, and 

• Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: The potential risk to human 
health, the low risk to the environment resulting from the TPH contamination, and the 
potential migration of TPH contaminants to groundwater would be reduced because the 
TPH contamination source would be removed. 

Compliance with ARARs: There are no chemical specific ARAR's for the detected 
analytes. However, a soil cleanup goal TPH (10 mg/kg) has been established to provide 
protection of the underlying groundwater. Lead concentrations should be less than 535 
mg/kg, the calculated maximum acceptable inorganic lead level based on DTSC criteria. 
The lead contamination is already below 535 mg/kg. Low temperature thermal 
desorption has been proven to be an effective treatment for the remediation of TPH 
contamination in soil. Under favorable conditions the remedial action objective may be 
attained. However, if heavy hydrocarbons or oils are present, thermal desorption may not 
be able to remove all of the contamination. A treatability study is needed to confirm. 

With proper technology implementation, action specific ARARs that apply to low 
temperature thermal desorption would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, on-site soil replacement, and compaction. These 
requirements may require compliance to RCRA waste levels if the soil is determined to 
be a RCRA waste. For the soil to be classified as a RCRA waste, the soil contaminants 
must be either a listed hazardous waste or be a characteristic waste (TCLP characteristic 
of a hazardous waste). Additionally, if the soil is determined to be a RCRA waste, 
RCRA land disposal restrictions will apply. 

Location specific ARARs would be satisfied with careful management. 

4-143 
29-14D.R6 5/6/94 



Long-term effectiveness and permanence: Low temperature thermal desorption 
would be protective in the long-term because most of the TPHs would be removed from 
the soil, thus removing the potential groundwater contamination source. Furthermore, 
metals would be assessed as to their leaching potential and if metals management was 
needed it would be included to fulfill RCRA disposal requirements. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption would reduce the TPH contaminants toxicity, mobility, and volume. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Air emission must be monitored and controlled. Remediation 
period would be less than one year. 

Implementability: Low temperature thermal desorption may be readily implemented 
as it is a proven technology, components are commercially available, and it can be 
reliably operated. Administrative implementation may be difficult due to local air 
permitting and anticipated public resistance to thermal processes. 

Cost: The estimated cost for this alternative and assumptions used are presented in 
Table D-8.3 in Appendix D. Capital costs are estimated to be $905,000 and the project is 
estimated to take six months. It is assumed that groundwater monitoring would continue 
for 20 years and details pertaining to those costs are given in Table DWM-8. The present 
worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance should be attainable. Since thermal 
desorption has been shown to be effective in remediating TPH contaminated soil. 

Community acceptance: Community acceptance may be difficult because public 
perception regarding thermal treatment process. 

4-144 
29-14D.R6 5/6/94 



4.9 SITE 9: BUILDING 442 AST 

Building 442 the site of AST 11 which was used to store diesel fuel in the past, was 
investigated because fuel had been observed in the utility trench adjacent to the tank. A 
soil gas survey conducted during the El found no detectable levels of BTEX in the soils. 
No TPH or BTEX contamination was found during Phase II of the EL A recent 
investigation (H+GCL 1992) showed low levels of TPH (2.1 mg/kg) were found in the 
soil and xylene (0.5 ug/L) and ethylbenzene (0.6 ug/L) were found in groundwater. 
Although the groundwater is not regarded as a potable water source due to high IDS, the 
RWQCB has required confirmation groundwater sampling. Sampling is being 
undertaken by the USACE, Sacramento District. No analytes were identified which 
might impact the environment based on the ecological risk assessment (Engineering- 
Science 1993). The H+GCL data were not used for the ecological risk assessment. 

Remedial alternatives retained for this site after evaluation in the screening stage 
(Section 3.2) include: 

• SI: No Action; 

Figure 4.25 presents the summary of the detailed evaluation of the retained remedial 
alternative. 

4.9.1 SI: No Action 

The no action alternative was retained because no soil contamination was found at this 
site. 

Protection of human health and the environment: No soil contamination was 
found, therefore, the no action alternative is protective of human health and the 
environment. 

Compliance with ARARs: There are no chemical, action or location specific ARARs 
for this site. 

Long-term effectiveness and permanence: The no action alternative provides long- 
term effectiveness and permanence for this site. 

Reduction of toxicity, mobility, or volume through treatment: No contaminants 
were found at this site. 

Short-term effectiveness: Short-term effectiveness is achieved with the no action 
alternative, because there are no impacts to the community, site workers, and 
environment resulting from the implementation of this alternative. 

Implementability: This alternative will be readily implemented. 

Cost: The assumption used for estimating the cost for this alternative is presented in 
Table D-9.1 in Appendix D. As indicated, no capital, annual, or net present value costs 
are expected because no remedial actions are to be implemented. 

State acceptance: Regulatory acceptance should be attainable. 

Community acceptance: Community acceptance should be attainable 

4-145 
29-14D.R6 5/6/94 



(0 
0) 
> 
■■M 
+■» 
CD 
c 

±2 CO 
< «* 

i € 3 
°- * 5 

I? 

I 
is 

£ 
Q. 2 
E   o 

lO 
CM 

UJ 
a. 
z> 
<2 u. 

CO 
T3 

E 

o 
0) 

o 
c 
o 

• Mi 

3 
(Ü 
> 

UJ 

3 

£ 5 
'3 
CO 
■ ■ 

£ 
55 

11 
s 

"o 
i £ 
i s 
^ »- •§ > f   8 

>. E   ? 

c o 

s 
£ 8 
c a 

s    s 

I        § 

c   s 

o I j i 
e i " I 

X in 

•9     •   £     « -S   •*  "B  -S "8 | I I- 
Hi* 

o    c 
C   "e 

#1 o 
Ü 

(0 

UJ z 
o z 

j-      *      -S 

"5    I     2     a     3     z 

S«*3C50 

5! ••3(30 
REV. 6 C338-11.DWG  04/28/94 ENGINEERING-SCIENCE, INC. 



SECTION 5 

DEVELOPMENT OPTION 
EVALUATION OF GROUNDWATER REMEDIAL ALTERNATIVES 

Six sites at Hamilton Army Airfield exceed groundwater ARARs and could 
potentially require groundwater remediation: the POL Area, Revetment Area, East 
Levee Landfill, Former Sewage Treatment Plant, Pump Station, and Aircraft 
Maintenance. Groundwater samples were not collected at or near the Fuel Lines. 
Groundwater from Bldg 442 showed one detection of TPH at the CRL (100 ug/L) in one 
round of sampling conducted by H+GCL (1992). Follow-up investigations by the Army 
Corps of Engineers, Sacramento District (USAEC 1993) using TPH analyses by modified 
Method 8015 did not confirm the presence of fuel hydrocarbons in groundwater. No 
surficial soil contamination was detected at Bldg. 442 (Engineering-Science 1993) but 
low levels of TPH were found in the subsurface soils (H+GCL 1992). No groundwater 
remedial action is recommended for both the Fuel Line Area and Bldg. 442 at this time. 
The no action alternative at the fuel line includes a one time calculation of free water 
from any remedial investigation. 

The detailed analysis of groundwater remedial alternatives is based on the nine 
evaluation criteria established to address CERCLA requirements, the same criteria which 
were used to evaluate soil media remedial alternatives. Definitions of the evaluation 
criteria were provided in Section 4.0. In the remainder of this section, each of the 
retained alternatives is evaluated against the nine criteria to determine the performance of 
each alternative with respect to the criteria. 

5.1 Site 1: POL Area 

Within the POL Area, groundwater samples contain TPH concentrations as high as 
14,000 ug/L, VOCs as high as 4,720 ug/L and semivolatile organic compounds at a 
maximum concentration of 1,474 ug/L. The VOCs consist primarily of aromatic 
hydrocarbons including benzene, toluene, ethylbenzene, xylene, and dimethylbenzene. 
The SVOCs include bis(2-ethylhexyl)phthalate, 2-methyl-naphthalene and naphthalene. 
Only two analytes exceeded their respective California MCLs of 1 u.g/L and 4 ug/L, 
respectively: benzene (9.69 ug/L max.) and bis(2-ethylhexyl)phthalate (29.3 ug/L). TPH 
concentrations exceed the detection limit of 100 ug/L. 

The water table in the vicinity of the POL Area is characterized in Section 1.1, and is 
dominated by a local area groundwater mound under the former location of AST-2 
corresponding to the surface topography. The local depth to groundwater in the area near 
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AST-2 is estimated to be as much as 30 ft. The surface topography drops sharply north 
and west of the AST-2 location, and groundwater is much closer to the surface in other 
portions of the POL Area. Groundwater is inferred to flow radially outward from the 
former AST-2 location, principally to the northwest. Groundwater flow in the remainder 
of the POL Area is generally to the north. 

Hydraulic tests on well MW-101, located less than 100 ft west of the former location 
of AST-2 indicate the water bearing soil zone to have a very low hydraulic conductivity 
value. The rate of contaminant migration has therefore been estimated to be quite slow, 
less than 6 feet per year (Engineering-Science 1993). No detectable concentrations of 
TPH, VOCs or SVOCs were detected in groundwater samples from well MW-103, 
located approximately 200 feet west-northwest of the former AST-2 location. 

As stated in the risk assessment, the groundwater is brackish and has a low yield and 
is not considered a source of domestic water. Therefore, there are no current or future 
pathways associated with human exposure to groundwater (Engineering-Science 1993). 
Additionally, the risk assessment determined that movement of groundwater was so slow 
at the POL Area that little potential existed for it to interact with surface water. 
Therefore, the surface water pathway was considered insignificant and no risks to 
environmental receptors were identified. Pockets of fresh water have been identified for 
the Landfill 26 Area, located west of the POL Area, and existing or potential beneficial 
uses of groundwater at the Landfill 26 Area include industrial service supply and 
domestic water supply. Due to the proximity of the POL Area to the Landfill 26 Area, 
control or clean up of the POL Area groundwater is under consideration by regulators. 
Currently, no beneficial uses for POL Area groundwater have been identified. However 
the non-degradation policy of the SFRWQCB may require cleanup or control measures to 
be implemented. 

At the POL Area, four of the initial seven groundwater remedial alternatives were 
retained for detailed analysis. The four alternatives retained at the POL Area for detailed 
analysis are: 

• GW1: No Action 

• GW2: In-situ Biostimulation 

• GW4: Carbon Adsorption 

• GW5: Biological Treatment 

In the following sections, each of the POL Area groundwater alternatives will be 
assessed based on the nine evaluation criteria.  The performance of each alternative is 
shown graphically in Figure 5.1 

5.1.1 GW1: No Action (POL Area) 

The no action alternative was retained for detailed analysis to provide a basis of 
comparison to other alternatives and to serve as a potentially viable alternative. The no 
action alternative for POL Site groundwater would include no remedial activities, but 
would include long-term groundwater monitoring.   Groundwater monitoring would be 
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conducted to evaluate contaminant migration over time. The monitoring period can be 
several years to indefinite time depending on the natural attenuation of the contaminants, 
however, for purposes of cost comparison, monitoring will be assumed to continue for a 
30-year period, the design life of an EPA-funded remedial action. Every five years the 
results will be assessed, and an evaluation of the site risks identified. In addition land use 
restrictions may be considered. 

For costing purposes, it is assumed that three additional wells would be installed 
around the former AST-2 location to verify the results of the initial investigation and 
augment the existing groundwater monitoring network at the POL Area. 

Activities that would be conducted under the no action groundwater remedial 
alternative include: 

• Annual groundwater sampling of the fifteen existing monitoring wells around the 
POL Area 

• Assessment of site contaminants and risk evaluation every five years. 

Protection of Human Health and the Environment: No groundwater remediation 
would take place under the no action alternative, and any risks identified to human health 
and the environment in the risk assessment would generally remain. No potential human 
or environmental receptors were identified for POL Area groundwater therefore no risks 
were identified (Engineering-Science 1993). The no action alternative is currently 
protective of human health and the environment based on these conclusions. 

Compliance with ARARs: Potential federal chemical-specific ARARs identified for 
the POL Area include Safe Drinking Water Act MCLs and MCLGs, and Federal 
Ambient Water Quality Criteria for the protection of human health and aquatic life. 
Potential state chemical specific ARARs include the CalEPA MCLs and Applied Action 
Levels. The SFRWQCB non-degradation policy would require that TPH be remediated 
to non-detected concentrations. The CRL for TPH is 100 ug/L. State water quality goals 
are dependent on the beneficial uses for which the groundwater is protected. As stated 
previously, the beneficial uses of the site have not yet been determined, and no potential 
human or environmental receptors have been identified due to incomplete exposure 
pathways. Based on decisions made at Landfill 26, ARARs for groundwater at the POL 
area are likely to be drinking water standards (MCLs, both federal and state). The no 
action alternative does not reduce benzene, bis(2-ethylhexyl)phthalate or TPH 
concentrations. 

There are no action-specific ARARs related to the no action alternative, although the 
State of California may have requirements for monitoring well installation. 

Location-specific ARARs (critical habitat and endangered or threatened species) apply 
at HAA because plant and animal species currently listed as endangered or threatened 
under state or federal endangered species act are described as occurring or potentially 
occurring at or near HAA (Corps 1990). Location specific ARARs do not apply to the no 
action alternative because the groundwater to surface water pathway is not considered 
complete, and does not affect endangered or threatened species. 
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Long-Term Effectiveness and Permanence: The no action alternative is effective in 
monitoring the migration of contaminants in site groundwater, but is not effective in 
reducing on-site groundwater contaminants. The no action alternative of groundwater 
monitoring affords no permanent solution to site contamination, although most 
contaminants would diminish by natural processes over a long period. 

Reduction of Toxicity, Mobility or Volume Through Treatment: Under the no 
action alternative, no reduction of toxicity, mobility or volume of groundwater 
contaminants would occur. Long-term monitoring will allow a means to track the 
mobility of site contaminants however. 

Short-Term Effectiveness: Because no activities would take place other than routine 
groundwater monitoring, the no action alternative would not involve any short-term 
impacts to the community, most site workers, or the environment. Personnel installing 
wells and collecting samples may contact groundwater, although impacts are considered 
negligible because of personnel training and the use of personal protective equipment. 
However, groundwater will continue to degrade and remedial objectives may not be met. 
The contamination plume would continue to migrate, degrading the downgradient water. 

Implementability: The no action alternative would consist of annual monitoring for 
30 years. Well monitoring is easily implemented, requires trained personnel which are 
readily available and standard equipment to collect samples for laboratory analysis. 

Cost: The estimated cost for the no action alternative and the assumptions used are 
presented in Table DW-1.1 in Appendix D. Assumptions include monitoring a total of 
15 wells for 30 years. Every five years an assessment will be made to reassess the site 
contaminants and potential risks. Capital costs of $25,000 and annual costs are estimated 
at $57,000. The present worth cost assuming 10 percent interest is $562,000. 

State Acceptance: Regulatory acceptance of the no action alternative is anticipated to 
meet some resistance because no remedial action is planned. However, since regulators 
will be involved in determining the beneficial use of the groundwater, the no action 
alternative may be acceptable if no beneficial use is designated. 

Community Acceptance: Community acceptance may be difficult to achieve due to 
public perception regarding lack of remedial action. 

5.1.2 GW2: In-Situ Biostimulation (POL Area) 

In-situ biostimulation was retained primarily because it could be effective on the 
hydrocarbon contaminants at the POL Area and be cost effective. However, it was also 
considered somewhat difficult to control because of the low permeability of the soil. 

In-situ biological treatment of groundwater uses the same principle as in-situ soil 
bioremediation (Section 4.1.3), and involves the stimulation of biological growth in 
contaminated groundwater in order to reduce the overall contaminant concentrations. 
The microorganisms consume and degrade hydrocarbon contaminants into acceptable 
breakdown products including fatty acids, carbon dioxide and water. Typically, 
microorganisms that are able to use some or all of the contaminants as substrata will 
already exist in small populations within the contaminated environment, and stimulation 
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of biological growth of these microorganisms will increase consumption of contaminants. 
Growth stimulation in aerobic environments is accomplished by addition of an oxygen 
source and essential nutrients and micronutrients. Success of this technology is highly 
dependent on soil permeability, which becomes the rate limiting step for mass transfer of 
oxygen to aerobic organisms. The treatment efficiency is measured in terms of 
contaminant reduction, use of dissolved oxygen, and bacterial growth. In-situ 
biostimulation has been applied to a number of hydrocarbon spills, and has been used to 
clean up methylene chloride and wood-treating chemicals. A schematic diagram of the 
process is included in Appendix E. 

The most common oxygen source is dilute hydrogen peroxide injected under pressure 
in a water solution. This in-situ groundwater treatment alternative, as applied to the POL 
Area, includes construction of several injection wells or infiltration trenches in the 
contaminated area to allow nutrients, oxygen and if necessary, groundwater inoculated 
with acclimated bacteria to mix with POL Area groundwater. Construction of infiltration 
trenches into the zone of contaminated groundwater would increase the effectiveness of 
nutrient injection in the low permeability water bearing materials, but due to difficulty in 
constructing trenches to the 30 foot groundwater depth, trenches will not be evaluated in 
this alternative. The existing monitoring wells could be used to measure treatment 
efficiency. 

For evaluation and costing purposes, activities that would be performed in this 
alternative are assumed to consist of the following: 

• Installation of four injection wells within the area of contaminated groundwater, 
constructed to an estimated depth of 40 feet 

• Installation of three additional monitoring wells to augment existing wells in 
contaminated groundwater area 

• Injection of oxygen, nutrients and acclimated bacteria if necessary 

• Monthly   groundwater   sampling   from   the   existing   wells   in   contaminated 
groundwater area for a period of five years 

Protection of Human Health and the Environment: The in-situ biostimulation 
alternative is protective of human health and the environment because groundwater 
hydrocarbon and other organic contaminants will be degraded. No potential human or 
environmental receptors have been identified for POL Area groundwater. If future 
beneficial use of the groundwater is determined and cleanup is required, degradation of 
groundwater contaminants through in-situ biostimulation will reduce the potential risk 
associated with contaminated groundwater migration. 

Compliance with ARARs: As described in the no action alternative, no chemical 
specific ARARs have been determined for the POL Area groundwater. MCLs may be 
used for comparison Biosümulation is capable of attaining ARARs for hydrocarbon 
contaminated groundwater under favorable site conditions. Concentrations of bis(2- 
ethylhexyl)phthalate will be reduced by biological treatment. However, typical percent 
removal ranges from 40 percent to 80 percent under ideal conditions, which is not 
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adequate to comply with the California MCL of 4 ug/L for bis(2-ethylhexyl)phalate 
(Patterson 1985). A treatability study would be required to determine what reduction in 
concentrations would be attainable for the POL Area groundwater contaminants given 
the low permeability soil matrix. 

None of the potential action-specific ARARs listed in Table B-2 apply to the 
biostimulation of groundwater at the POL site. State of California requirements related 
to biostimulation would be met. 

Location specific ARARs (critical habitat and endangered or threatened species) 
would be satisfied because the groundwater to surface water exposure pathway is not 
complete, and no exposures to the endangered species is anticipated. Engineering and 
site controls would be instituted during implementation of the biostimulation alternative 
to not disturb the endangered species or critical habitat. 

Long-term effectiveness and permanence: TPH and other organic compounds in 
the groundwater would be degraded, thus minimizing the potential for contaminant 
migration or surface water interaction. However, in-situ biostimulation would not be 
completely protective in the long-term because bis(2-ethylhexyl)phthalate would still 
exceed ARARs. 

Reduction of toxicity, mobility or volume through treatment: In-situ 
biostimulation would degrade POL Area contaminants in groundwater through treatment, 
and reduce the contaminant toxicity, mobility and volume of contaminated groundwater. 

Short-term effectiveness: The in-situ biostimulation alternative involves no 
extraction and only limited direct contact with contaminated groundwater. Groundwater 
sample collection presents a minimal exposure potential to site workers. Implementation 
of proper procedures and use of personal protective equipment will niinimize potential 
exposure to site workers and community. The plume would be contained and 
contaminants would be destroyed. 

Implementability: Equipment needed to implement in-situ biostimulation is 
commercially available, and the technology has a reliable track record at sites with 
favorable conditions. Implementability at the POL Area is anticipated to be difficult 
however, due to the low permeability soils which limit transfer of oxygen to microorgan- 
isms. The length of time to achieve contaminant reduction is not known. For planning 
and costing purposes, a 5-year duration is assumed. A treatability study will be required 
to Hetermine implementability. 

Cost: The estimated cost for the in-situ biostimulation alternative and the 
assumptions used are presented in Table DW-1.2 in Appendix D. Assumptions include 
installing four injection wells, three additional monitoring wells and monitoring for 20 
years. Capital costs of $169,000, annual costs are estimated at $56,000, and annual 
monitoring costs are $6,000. The present worth cost assuming 10 percent interest is 
$696,000. 

State Acceptance: Regulatory acceptance may not be attainable because this 
technology is not sufficiently effective in treating bis(2-ethylhexyl)phthalate. 
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Community Acceptance: Community acceptance may not be attainable because this 
technology is not sufficiently effective in treating bis(2-ethylhexyl)phthalate. 

5.1.3 GW4: Carbon Adsorption (POL Area) 

Alternative GW4 includes the pumping of groundwater, pretreating it if necessary by 
filtration or precipitation, treating it through a carbon adsorption unit to remove 
hydrocarbon and volatile compounds, then discharging the treated effluent either as 
surface water or, to a POTW. A schematic of this process is shown in Appendix E. A 
variation of this alternative is to batch the extracted groundwater and transport by truck to 
the Landfill 26 Treatment Plant. The treatment plant consists of an oil/water separator, 
metal precipitation, sand filter, and carbon absorption. The design capacity of the 
treatment plant is 40 gpm which is sufficient to handle groundwater treatment at HAA. 
Since the flow rate at the POL contaminated area is 20 gallons per day, a batch size of 
1,500 gallons could be transported every 75 days. 

Groundwater may be pumped either through extraction wells and/or subsurface drains. 
Due to the low permeability soils at the site, daily pumping yield is estimated to be too 
low to provide constant flow to a treatment unit. Four extraction wells are included in 
order to contain the plume. Pumping units will transfer collected groundwater to an on- 
site treatment unit. 

Filtration or chemical precipitation may be required as pretreatment measures to allow 
maximum contaminant removal efficiency in the carbon adsorption unit. Filtration is 
used to separate suspended matter from water or wastewater by passing it through a 
porous medium, such as sand. This process is useful for removing contaminants such as 
insoluble metals that are adsorbed to or absorbed by particulates, or to reduce turbidity. 
It is likely that the brackish groundwater characterized at the POL Area would require 
filtration prior to treatment with activated carbon. 

Precipitation is the process of making dissolved chemical constituents insoluble so 
that they can be removed by sedimentation. It is typically used for removal of heavy 
metals or hardness-causing compounds from wastewater. Precipitation is usually 
accomplished by addition of alkalis or other precipitant to the liquid stream. This raises 
the pH and provides anions in the solution, resulting in a reduction in the solubility of the 
metals and the formation of a metal salt. Typical precipitating agents include calcium 
oxide, caustic soda, anhydrous ammonia, sodium sulfide, and ferrous sulfide. Frequently, 
the precipitates are flocculated into larger particles with the help of coagulants, such as 
alum, prior to sedimentation or filtration. The concentrations of heavy metals in 
groundwater samples collected from the POL Area are below MCLs and, therefore, 
chemical precipitation is not considered part of this alternative. 

After filtration, groundwater will be treated through granular activated carbon 
(carbon). Carbon'adsorption is used to remove dissolved organic and some insoluble 
inorganic compounds from contaminated water. It is effective on the low concentration 
volatile and semivolatile compounds detected at the POL Area. This process is based on 
the attraction of the organic molecules in solution to the surface of the activated carbon. 
The adsorption process is dependent on the strength of the molecular attraction between 
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the carbon and the organic contaminant, the molecular weight of the contaminant, the 
type and characteristics of the carbon, the surface area of the carbon, and the pH and 
temperature of the solution. After the carbon's surfaces become saturated with 
contaminants, the carbon is typically regenerated with heat, during which time the 
adsorbed organics are destroyed, or it can be replaced with fresh carbon. 

Treated effluent from the carbon adsorption unit can be released as surface water or 
discharged to a POTW. Discharging treated water to surface water will likely require 
that a discharge permit be obtained through the NPDES, and analytical testing would be 
required to ensure that the effluent discharged is within the limits of the permit. 

Treated water can also be discharged to the local POTW for processing or treatment. 
Usually, the POTW collects fees per gallon or pound of pollutant discharged to the 
POTW and establishes pretreatment requirements. Hazardous wastes cannot be 
discharged directly to the POTW unless pretreatment requirements have been met. 
POTWs are becoming increasingly sensitive to accepting effluent from environmental 
site cleanups, and the POTW will likely insist on a strict monitoring and oversight 
program, if they choose to accept the effluent at all. Discharge of treated effluent to the 
local POTW, Novato Sanitary Sewer District, is allowed only if no other alternatives are 
available. 

For evaluation and costing purposes, activities that would be performed in this 
alternative are assumed to consist of the following: 

• Installation of two subsurface drums and pumps; 

• Installation of four extraction wells; 

• Construction of on-site treatment unit consisting of sand filter and granular 
activated carbon column; and 

• Effluent sampling prior to discharge. 

Protection of Human Health and the Environment: Treatment of POL Area 
groundwater is protective of human health and the environment because contaminants are 
reduced through treatment. In addition, subsurface drains and extraction wells provide a 
barrier to the further migration of contaminated groundwater if properly constructed and 
operated. Analysis of treated effluent is conducted to ensure that pretreatment standards 
are met prior to discharge. Currently, no potential human or environmental receptors 
have been identified. If beneficial uses of groundwater are determined in the future, this 
treatment alternative will minimize future risk associated with migration of contaminated 
groundwater. 

Compliance with ARARs: If the groundwater extraction process is successful, 
filtration and GAC adsorption is capable of treating POL Area groundwater contaminants 
to required pretreatment levels. By effectively extracting and treating contaminated 
groundwater, site contaminants will be reduced and potential chemical specific ARARs 
will be met. 
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With proper procedures, all action specific ARARs associated with groundwater 
extraction and treatment will be met. Action specific ARARs include pretreatment 
standards for reinjection, and proper handling of contaminated sand filter media and 
spent carbon. Pilot studies suggest typical removal rate of 18 percent to 66 percent for 
bis(2-ethylhexyl)phthalate (Patterson 1985), which is considered inefficient for large- 
scale remediation. In order to comply with discharge standards, significantly more 
carbon would be required relative to other systems at similar flow rates. 

This alternative complies with location specific ARARs as no potential risk is 
identified to critical habitat or endangered species from this action. Care will be taken 
during implementation of the treatment activity to not disturb endangered species 
identified on site. 

Long-term effectiveness and permanence: If groundwater extraction process is a 
success, treatment of groundwater provides a permanent and effective solution to 
groundwater contamination. The treatment of groundwater contaminants will minimize 
the potential for future risk associated with contaminant migration. Bis(2- 
ethylhexyl)phthalate has a very high affinity to the soil since the Freundrich sorption 
coefficient exceeds 11,000 mg/g (Patterson 1985). A pump and treat approach to 
remediation will likely take a very long time. 

Reduction of toxicity, mobility or volume through treatment: Carbon adsorption 
will reduce the toxicity of on-site groundwater, reduce the possibility for contaminants to 
migrate, and reduce the volume of potentially contaminated groundwater. The volume of 
contaminated media will be reduced and consist only of contaminated sand filter media 
and spent carbon, both of which can be regenerated. 

Short-term effectiveness: Implementation of this alternative presents very little 
potential for exposure to nearby communities, most site workers, and the environment. 
Site workers installing subsurface drains and extraction wells and treatment plant 
operators have minimal potential for exposure to site contaminants. Proper procedures 
and personal protective equipment will be used to minimize potential exposure to these 
personnel. The drawdown would contain the plume and the contaminants would be 
removed. 

Implementability: Implementation of this alternative is anticipated to be difficult due 
to the low permeability soils on site and the large volume of carbon required. Based on 
estimated groundwater travel time of 6 feet per year and the required siting of subsurface 
drains at the toe of the former AST-2 hili, the ability to collect and treat low flo-vs of 
contaminated groundwater may be difficult. Bis(2-ethylhexyl)phthalate has a high 
affinity to soil, and pump and treat methods will take a long time. The length of time 
required to collect and treat site contaminated ground may exceed 30 years. 

Cost: The estimated cost for the carbon adsorption alternative and the assumptions 
used are presented in Table DW-1.3 in Appendix D. Assumptions include installing six 
extraction wells, and monitoring for 20 years. Capital costs are estimated to be $128,000, 
annual costs are estimated to be $9,000, and annual monitoring costs are $55,880. The 
present worth cost assuming 10 percent annual interest rate is $676,000. 
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If the groundwater is batched and transported to Landfill 26 for treatment, the annual 
cost is estimated at $13,000 and the present worth cost is $176,000. 

State Acceptance: Regulatory acceptance should be attainable if the groundwater can 
be effectively extracted because the technology is proven in remediating groundwater 
contaminated with hydrocarbons and low level organic compounds. 

Community Acceptance: Community acceptance should be attainable because 
public perceptions regarding active treatment of contaminants and the reduction of long- 
term risk to the groundwater should be favorable. 

5.1.4 GW5: Biological Treatment (POL Area) 

Alternative GW5, biological treatment of POL Area groundwater involves pumping of 
contaminated groundwater to biological treatment units located on the surface. This 
alternative is similar in principle to the in-situ biostimulation alternative described in 
Section 4.1.2, but differs in that treatment does not occur in the subsurface. Biological 
treatment is capable of reducing the low concentration volatile and semivolatile 
compounds as well as petroleum hydrocarbons detected at the POL Area. Groundwater 
is pumped using either a series of extraction wells or subsurface drains, treated in a tank 
or other type of containment by mixing oxygen, nutrients, and acclimated bacteria into 
the water, and discharging treated effluent as surface water or to a POTW. A schematic 
of this alternative is shown in Appendix E. 

Successful extraction of groundwater is primary to the implementability of this 
alternative. As described in the other alternatives, installation of several wells and 
subsurface drains would be required to extract groundwater. Wells only have an 
estimated yield of 150 gallons per day each. Subsurface trenches are preferred at the 
POL Area to increase the rate of groundwater extraction, but construction of trenches 
would have to be placed at the foot of the former AST-2 hill. 

Biological treatment is likely to consist of holding tanks to allow the addition of 
nutrients and oxygen in a relatively controlled environment. In holding tanks, a rotating 
biological contractor constructed of polystyrene or polyvinyl chloride could be used to 
provide a support structure for the growth of microorganisms. Treatability studies would 
be required to determine what bacteria population can be attained, and the contaminant 
reduction it provides for petroleum hydrocarbons and the low concentration volatiles and 
semivolatiles in POL Area groundwater. After biodegradation is complete, effluent 
sampling would be conducted to ensure that contaminant reduction has been achieved, 
and the effluent will be discharged. 

Treated effluent from the bioremediation unit can be released as surface water or 
discharged to a POTW. Discharging treated water to surface water will likely require 
that a discharge permit be obtained through the NPDES, and analytical testing would be 
required or alarms installed to ensure that the effluent discharged is within the limits of 
the permit. 

Waste water can be discharged to the local POTW for processing or treatment. 
Usually, the POTW collects fees per gallon or pound of pollutant discharged to the 
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POTW. POTW establish pretreatment requirement for POTWs. Hazardous wastes 
cannot be discharged directly to the POTW unless pretreatment requirements have been 
met. Novato Sanitary Sewer District, the local POTW, prohibits discharge unless no 
other alternatives are available. 

For planning and costing purposes, activities that would be performed in this 
alternative are assumed to consist of the following: 

• Installation of two subsurface drains and pumps; 

• Installation of four new extraction wells; 

• Construction of on-site biological treatment unit consisting of several holding tanks 
for the addition of oxygen and nutrients to site groundwater; and 

• Effluent sampling prior to discharge. 

Protection of Human Health and the Environment: Biological treatment of POL 
Area groundwater is protective of human health and the environment because 
contaminants are reduced through treatment. In addition, proper construction of 
subsurface drains and extraction wells provide a barrier to minimize migration of 
contaminated groundwater. Analysis of treated effluent is conducted to ensure that 
pretreatment standards are met prior to discharge. Currently, no potential human or 
environmental receptors have been identified. If future beneficial uses of groundwater 
are determined and clean up is required, this treatment alternative will minimize potential 
risk associated with contaminated groundwater migration. 

Compliance with ARARs: If the groundwater extraction process is successful, 
biological treatment can reduce most POL Area groundwater contaminants including 
bis(2-ethylhexyl)phthalate. However, typical percent removal ranges from 40 percent to 
80 percent under ideal conditions, which would remediate to a concentration which is not 
enough to comply with California MCLs (Patterson 1985). Treatability studies would be 
required to verify the type of contaminant reduction attainable through biodegradation at 
the POL Area. Bis(2-ethylhexyl)phthalate has a very high affinity to the soil where the 
Freundrich sorption coefficient exceeds 11,000 mg/g (Patterson 1985). Remediation by 
pump and treat will likely require a very long time. 

With proper procedures, action specific ARARs associated with groundwater 
extraction and biological treatment will be met. Action specific ARARs include 
pretreatment standards for discharge. It may not be possible *o meet discharge 
requirements. 

This alternative complies with location specific ARARs as no potential risk has been 
identified for critical habitat or endangered species from this action. Care will be taken 
during implementation of the treatment activity to not disturb endangered species 
identified on site. 

Long-term effectiveness and permanence: If groundwater extraction process is 
successful, biological treatment of groundwater will provide a permanent and effective 
solution to groundwater contamination. The treatment of groundwater contaminants and 
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off-site discharge of effluent will minimize the potential for future risk associated with 
contaminant migration. Bis(2-ethylhexyl)phthalate has a very high affinity to the soil 
and as a result the pump and treat approach to remediation will likely take a very long 
time. 

Reduction of toxicity, mobility or volume through treatment: Biological treatment 
will reduce the toxicity of on-site groundwater, reduce the possibility for contaminants to 
migrate, and reduce the currently existing volume of contaminated groundwater. 

Short-term effectiveness: Implementation of this alternative presents minimal 
potential for exposure to nearby community, most site workers, and the environment. 
Site workers installing subsurface drains and extraction wells and biological treatment 
unit operators have minimal potential for exposure to site contaminants. Proper 
procedures and personal protective equipment will be used to minimize potential 
exposure to site workers. The drawdown would contain the plume and remove 
contaminants from the groundwater. 

Implementability: Implementation of this alternative is anticipated to be difficult due 
to the low permeability soils on site. Based on estimated groundwater travel time of 6 
feet per year and the required siting of subsurface drains at the toe of the former AST-2 
hill, the ability to collect and treat low flows of contaminated groundwater may be 
difficult. Bis(2-ethylhexyl)phthalate has a high affinity to soil, and pump and treat 
methods will take a long time. The length of time required to collect and treat site 
contaminated ground may exceed 30 years. A treatability study must be conducted to 
determine the applicability of bioremediation on POL Area groundwater. 

Cost: The estimated cost for the biological treatment alternative and the assumptions 
used are presented in Table DW-1.4 in Appendix D. Assumptions include installing six 
extraction wells and monitoring for 20 years. Capital costs are estimated to be $128,000, 
annual costs are estimated at $12,000, and monitoring costs are $57,000. The present 
worth cost assuming 10 percent interest $714,000. 

State Acceptance: Regulatory acceptance may not be attainable since it may not be 
possible to meet discharge requirements for bis(2 ethylhexyl)phthalate. 

Community Acceptance: Community acceptance should be attainable because 
public perceptions regarding active treatment of contaminants and the reduction of long- 
term risk to the groundwater should be favorable. 
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5.2 SITE 2: BURN PIT 

Three of five samples at the Burn Pit Site exceed the TPH detection limit of 100 ug/L. 
The maximum concentration among these samples was 140 mg/L. The remaining two 
samples were non-detect. These results are based on one round of sampling conducted in 
1991 (Engineering-Science 1993). Additional sampling would be needed to determine if 
a trend exists. The source of groundwater contamination will likely be removed as part 
of the soils remediation discussed in Section 4. It is expected that the groundwater TPH 
concentration would diminish to below the CRL following removal of the contaminated 
soil. 

As stated in the risk assessment, the groundwater is brackish has a low yield and is not 
considered a source of domestic water. There are no current or future pathways 
associated with human exposure to groundwater (Engineering-Science 1993). 
Additionally, the risk assessment determined that since movement of groundwater is 
extremely slow in these areas, little or no potential existed for the groundwater to interact 
with surface water. Therefore, the surface water pathway was considered incomplete and 
no risks to environmental receptors were identified. Currently, no beneficial uses for the 
groundwater at these sites have been identified. If site groundwater is determined in the 
future to have beneficial uses, clean up or control measures may have to be implemented. 

The no action alternative is proposed for the Burn Pit Site. Figure 5.2 is a summary of 
the detailed analysis for the site. 

5.2.1 GW1: No Action (Burn Pit) 

The no action alternative was retained for detailed analysis to provide a basis of 
comparison to other alternatives and to serve as a potentially viable alternative. The no 
action alternative for groundwater would include no remedial activities, but would 
include long-term groundwater monitoring. Groundwater monitoring would be 
conducted to evaluate contaminant migration over time. The monitoring period can be 
several years to indefinite time depending on the natural attenuation of the contaminants, 
however, for purposes of cost comparison, monitoring will be assumed to continue for a 
30-year period, the design life of an EPA-funded remedial action. Every five years the 
results will be assessed, and an evaluation of the site risks identified. 

Activities that would be conducted under the no action groundwater remedial 
alternative include: 

• Annual groundwater sampling at each of the four wells 

• Assessment of site contaminants and risk evaluation every five years 

A variation of the no action alternative is considered for the Burn Pit Site. It involves 
a one time collection of free water from any remedial excavation, no groundwater 
monitoring. 

Protection of Human Health and the Environment: No groundwater remediation 
would take place under the no action alternative, and any risks to human health and the 
environment would generally remain.   No potential human or environmental receptors 
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were identified for the groundwater in the area, therefore no risks were identified 
(Engineering-Science 1993). The no action alternative is currently protective of human 
health and the environment based on these conclusions. 

Compliance with ARARs: Potential federal chemical-specific ARARs identified for 
these sites include the Federal Ambient Water Quality Criteria for the protection of 
human health and saltwater aquatic life. TPH exceeds the CRL (100 mg/L) based on one 
round of sampling. 

There are no action-specific ARARs related to the no action alternative. 

Location-specific ARARs (critical habitat and endangered or threatened species) apply 
at HAA because plant and animal species currently listed as endangered or threatened 
under state or federal endangered species act are described as occurring or potentially 
occurring at or near HAA (Corps 1990). Location specific ARARs do not apply to the no 
action alternative because the groundwater to surface water pathway is not considered 
complete, and does not affect endangered or threatened species. 

Long-Term Effectiveness and Permanence: The no action alternative is effective in 
monitoring the migration of contaminants in site groundwater, but is not effective in 
reducing on-site groundwater contaminants. The no action alternative of groundwater 
monitoring affords no permanent solution to site contamination. However, contaminants 
would degrade overtime. 

Reduction of Toxicity, Mobility or Volume Through Treatment: Under the no 
action alternative, no reduction of toxicity, mobility or volume of groundwater 
contaminants would occur. Long-term monitoring will allow a means to track the 
mobility of site contaminants however. 

Short-Term Effectiveness: Because no activities would take place other than routine 
groundwater monitoring, the no action alternative would not involve any short-term 
impacts to the community, most site workers, or the environment. Personnel collecting 
samples may contact groundwater, although impacts are considered negligible because of 
personnel training and the use of personal protective equipment. 

Implementability: The no action alternative would consist of annual monitoring for 
30 years. If in the future additional monitoring wells are required, well installation and 
monitoring is easily implemented with common equipment, and requires trained 
personnel which are readily available and standard equipment to collect samples for 
labcratory analysis. 

Cost: The estimated cost for the no action alternative is estimated on Table DW-2.1 
in Appendix D. Assumptions made to estimate costs include annual sample collection 
from four existing wells for 30 years. Every five years an assessment will be made to 
reassess the site contaminants and potential risks. Capital costs are estimated to be 
$17,000, and annual costs of $52,000 are associated with groundwater sample collection 
and'analysis and net present value costs of $505,000 are estimated. Costs to re-evaluate 
health risks every five years are divided as an annual cost. Net present value costs 
assume a 30 year monitoring life and a 10 percent annual interest rate. 
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The cost for one-time collection of free water, no groundwater monitoring, is 
estimated to be $1,000. The cost to decommission the monitoring wells is included with 
the soil remedial alternatives. 

State Acceptance: Regulatory acceptance of the no action alternative (30 years 
monitoring) is anticipated to meet some resistance because no remedial action is planned. 
However, since regulators will be involved in determining the beneficial use of the 
groundwater, the no action alternative may be acceptable if no beneficial use is 
designated. Regulators may accept the one-time collection of free water from the 
remedial excavation because the source of contamination to the groundwater is removed 
and treated. 

Community Acceptance: Community acceptance may be difficult to achieve due to 
public perception regarding lack of remedial action. The community may accept the one- 
time collection of free water provided the source of contamination (the soil) is removed 
and treated. 
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5.3 SITE 3: REVETMENT AREA; SITE 4: PUMP STATION; AND 
SITE 6: EAST LEVEE LANDFILL 

Manganese groundwater concentrations exceed the California secondary MCL (50 
ug/L) at the Revetment Area, the Pump Station, and at the East Levee Landfill. The East 
Levee Landfill also has elevated levels of chloride and fluoride which also exceed 
secondary MCLs. The groundwaters in these areas are not considered potable and are 
naturally high in salts and minerals typical of sea water. The water in San Pablo Bay is 
relatively high in manganese and information is currently being collected by the 
SFRWQCB as part of a regional monitoring program. Water extracted from shallow 
sediment samples were approximately 4,400,000 ug/L manganese, (Taberski 1992). This 
is approximately the same order of magnitude as the maximum manganese concentration 
measured at these sites. Hence the secondary MCL for manganese may not be an 
appropriate ARAR for these sites. 

The effects of manganese is discussed in the Toxicology profiles in Appendix H of the 
El (Engineering-Science 1993). Manganese has a tendency to bioconcentrate in plants 
and small invertebrates. However, manganese has not been found to biomagnify in 
larger invertebrates and in fish. 

As stated in the risk assessment, the groundwater is brackish, has a low yield, and is 
not considered a source of domestic water. There are no current or future pathways 
associated with human exposure to groundwater (Engineering-Science 1993). 
Additionally, the risk assessment in the El determined that movement of groundwater is 
slow in these areas and that little or no potential existed for the groundwater to interact 
with surface water. Therefore, the surface water pathway was considered incomplete and 
no risks to environmental receptors were identified. Currently, no beneficial uses for the 
groundwater at these sites have been identified. If site groundwater is determined in the 
future to have beneficial uses, clean up or control measures may have to be implemented:* 

The no action alternative is proposed for all three sites. Figure 5.3 is a summary of the 
detailed analysis for all three sites. 

5.3.1 GW1: No Action (Revetment, Pump Station, and East Levee Landfill) 

The no action alternative was retained for detailed analysis to provide a basis of 
comparison to other alternatives and to serve as a potentially viable alternative. 
Monitoring would be conducted to determine if the groundwater is impacted by other 
contaminants. The no action alternative for groundwater at these sites would include no 
remedial activities, but would include long-term groundwater monitoring. Groundwater 
monitoring would be conducted to evaluate contaminant migration over time. Although 
HAA is not an NPL listed site, the cleanup is proceeding under CERCLA. The 
monitoring period can be several years to indefinite time depending on the natural 
attenuation of contaminants, however, for purposes of cost comparison, monitoring will 
be assumed to continue for a 30-year period, the design life of an EPA-funded remedial 
action. Every five years the results will be assessed, and an evaluation of the site risks 
identified.  For planning and costing purposes, it is assumed that three additional wells 
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would be installed at the Revetment Area, one additional well at the Pump Station, and 
five new wells at the East Levee Landfill. 

Activities that would be conducted under the no action groundwater remediation 
alternative include: 

• Installation of monitoring wells 

• Annual groundwater sampling at each site 

• Assessment of site contaminants and risk evaluation every five years 

A variation of the no action alternative is considered at all three sites. The Revetment 
and East Levee Landfill involve no groundwater monitoring and no collection of 
groundwater. Soil excavation and remediation at the Revetment Area would be included 
in this variation. No soil remedial activities are planned for East Levee Landfill. The no 
action alternative at the Pump Station includes soil excavation and remediation, a one- 
time collection of free water from the remedial excavation, and no groundwater 
monitoring. 

Protection of Human Health and the Environment: No groundwater remediation 
would take place under the no action alternative, and any risks identified to human health 
and the environment in the risk assessment would generally remain. No potential human 
or environmental receptors were identified for the groundwater in the area, therefore no 
risks were identified (Engineering-Science 1993). The no action alternative is currently 
protective of human health and the environment based on these conclusions. 

Compliance with ARARs: Potential federal chemical-specific ARARs identified for 
these sites include the Federal Ambient Water Quality Criteria for the protection of 
human health and saltwater aquatic life. Manganese, chloride, and fluoride levels at all 
three sites are less than the Federal Water Quality Criteria for saltwater, continuous 
exposure, and for human health for the consumption of aquatic organisms. 

There are no action-specific ARARs related to the no action alternative. 

Location-specific ARARs (critical habitat and endangered or threatened species) apply 
at HAA because plant and animal species currently listed as endangered or threatened 
under state or federal endangered species act are described as occurring or potentially 
occurring at or near HAA (Corps 1990). Location specific ARARs do not apply to the no 
action alternative because the groundwater to surface water pathway is not considered 
complete, and does not affect endangered or threatened species. 

Long-Term Effectiveness and Permanence: The no action alternative is protective 
of human health and the environment over the long term. 

Reduction of Toxicity, Mobility or Volume Through Treatment: Under the no 
action alternative, no reduction of toxicity, mobility or volume of groundwater 
contaminants would occur. 

Short-Term Effectiveness: Because no activities would take place the no action 
alternative would not involve any short-term impacts to the community, most site 

5-20 

29-03.R9 5/9/94 



workers, or the environment.   Engineering controls would minimize exposure during 
collection of groundwater and soil excavation activities. 

Implementability: The no action alternative is easily implemented. 

Cost: The estimated cost for the no action at the Revetment Area alternative and the 
assumptions used are presented in Table DW-3.1 in Appendix D. Assumptions include 
monitoring a total of three wells for 30 years. Every five years an assessment will be 
made to reassess the site contaminants and potential risks. Capital costs of $16,000 and 
annual costs are estimated at $51,000. The present worth cost assuming ten percent 
interest is $496,000. If the regulatory agencies agree to reduce the number of years of 
groundwater monitoring, then the cost for the no action alternative would be less. 
Agencies may consider not requiring monitoring if several successive monitoring events 
show no contamination is present. The cost for decommissioning the well and no 
monitoring at the Revetment Area would be $1,500. 

The estimated cost for the no action at the Pump Station alternative and the 
assumptions used are presented in Table DW-4.1 in Appendix D. Assumptions include 
installing two additional monitoring wells and monitoring a total of three wells for 30 
years. Every five years an assessment will be made to reassess the site contaminants and 
potential risks. Capital costs of $38,420, and annual costs are estimated at $52,080. The 
present worth costs assuming ten percent interest is $529,400. The cost for one-time 
collection of free water from remedial excavations, decommissioning the well, and no 
groundwater monitoring would be $2,500. 

The estimated cost for the no action at the East Levee Landfill alternative and the 
assumptions used are presented in Table DW-6.1 in Appendix D. Assumptions include 
monitoring a total of five wells for 30 years. Every five years an assessment will be 
made to reassess the site contaminants and potential risks. Capital costs of $17,000, and 
annual costs are estimated at $52,800. The present worth cost assuming ten percent 
interest is $514,700. 

The regulatory agencies recognize that the extent of TPH contamination of the East 
levee Landfill is small and relatively low. It may be possible to reduce the number of 
years required for groundwater monitoring. Agencies may consider eliminating the 
monitoring requirement if successive monitoring events show no contamination is 
present. For example, it only one year of monitoring is required the cost would be 
$17,000 plus the cost to close the wells. If no groundwater monitoring is conducted at 
East Levee Landfill and the five wells are decommissioned, the art would be $7,500. 

State Acceptance: Regulatory acceptance is likely since no primary MCLs are 
exceeded. 

Community Acceptance: Community acceptance is likely since no health based 
MCLs (primary MCLs) are exceeded. 
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5.4 Site 5: Former Sewage Treatment Plant 

As stated in the El for the site, the groundwater at FSTP is brackish, has a low yield 
and is not considered a source of domestic water. There are no current or future 
pathways associated with human exposure to groundwater (Engineering-Science 1993). 

Hydraulic tests on well MW-101, located less than 100 ft south of the former sludge 
drying beds indicate the water bearing soil zone to have a hydraulic conductivity of about 
1.8 x 10-5 ft./sec. The rate of contaminant migration has therefore been estimated to be 
slow, approximately 550 feet per year (Engineering-Science 1993). Estimated extraction 
rate from a subsurface collection system is about 5 gpm. 

Groundwater samples from the FSTP area contain VOC concentrations as high as 372 
ug/L, semivolatile organic compounds at a concentration of 352 ug/L, and metals. The 
VOCs consist primarily of aromatic hydrocarbons including benzene, ethylbenzene, and 
xylene. The SVOCs detected include bis(2-ethylhexyl)phthalate, 2-methyl-naphthalene 
and naphthalene. Three organic compounds: benzene (1.24 ug/L max.), dichlorobenzene 
(DCB) at 15 ug/L max., and phenol (232 ug/L max.) exceeded their California MCLs of 
1 ug/L, 5 ug/L and 5 ug/L, respectively. In addition, antimony and chloride 
concentrations exceed MCLs. 

The groundwater at FSTP is very shallow (artesian) and a potential exists for 
groundwater to interact with surface water. Because of this potential pathway ecological 
risks to environmental receptors were identified. The only additional analyte in the 
groundwater that requires remediation based on the ecological risk is nickel. 

Currently, no beneficial uses for FSTP groundwater have been identified. If site 
groundwater is determined in the future to have beneficial uses, clean up or control 
measures may have to be implemented. 

Surface water present near AST 7 has been tested for VOCs, SVOCs, and metals. 
Two inorganic analytes, manganese and chloride, exceeded their respective secondary 
MCLs. Arsenic was identified as a potential analyte requiring remediation by the human 
health risk assessment. AST-7 is in fact located at the Pump Station Site. Surface water 
samples were collected at the same time FSTP samples were collected and this area was 
analyzed in the El as being part of the FSTP. This area will be excavated as part of the 
soil remedial activities. One alternative considered is to collect the water that seeps into 
the excavation and treat. The excavation would remove the source of contamination. 

The two groundwater treatment alternatives retained for detailed analysis are: 

• GW1: No Action 

• GW4: Precipitation followed by Carbon Adsorption 

In the following sections, each of the FSTP Area groundwater alternatives will be 
assessed based on the nine evaluation criteria. The performance of each alternative is 
shown graphically in Figure 5.4. In situ biostimulation and biological treatment were not 
considered   since   dichlorobenzene   is   toxic   to   microorganisms   (Patterson   1985). 
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UV/oxidation is not effective in treating phenols and was not considered for treatment of 
FSTP groundwater (Patterson 1985). 

5.4.1 GW1: No Action (FSTP) 

The no action alternative was retained for detailed analysis to provide a basis of 
comparison to other alternatives and to serve as a potentially viable alternative. In the no 
action alternative, groundwater remedial activities would not be included, but would 
include long-term groundwater monitoring. Groundwater monitoring would be 
conducted to evaluate contaminant migration over time. The monitoring time could be 
several years to indefinite, time but for purposes of cost comparison, monitoring will be 
assumed to continue for a 30-year period. Every five years the results will be assessed, 
and an evaluation of the site risks identified. 

Activities that would be conducted under the no action groundwater remedial 
alternative include: 

• Installation of one monitoring well 

• Annual groundwater sampling 

• Assessment of site contaminants and risk evaluation every five years 

A variation of the no action alternative is also considered. This alternative involves 
monitoring the existing well for one year and would be combined with one of the soil 
remedial technologies. If the results from monitoring are favorable, then groundwater 
monitoring will be discontinued and the well decommissioned. 

Protection of Human Health and the Environment: No groundwater remediation 
would take place under the no action alternative, and any risks identified to human health 
and the environment in the risk assessment would generally remain. Since the potential 
exists that groundwater may connect with surface water, groundwater concentrations 
were compared with saltwater criteria for aquatic life. Nickel was the only chemical of 
concern in the groundwater for the protection of aquatic life. The groundwater in the 
area is brackish and not a potential drinking water source. No potential human receptors 
were identified for FSTP Area groundwater therefore no human health risks were 
identified (Engineering-Science 1993). The no action alternative is not protective of the 
environment based on these conclusions. However, if the source of contamination is 
removed as part of the soil remediation activities, the threat to the environment may be 
mitigated. 

Compliance with ARARs: Potential federal chemical-specific ARARs identified for 
the FSTP Area include Safe Drinking Water Act MCLs and MCLGs, and Federal 
Ambient Water Quality Criteria for the protection of human health and saltwater aquatic 
life. Potential state chemical specific ARARs include the CalEPA MCLs and Applied 
Action Levels. State water quality goals are dependent on the beneficial uses for which 
the groundwater is protected. As stated previously, the groundwater at FSTP is brackish 
and not considered a potential drinking water source. However, the future beneficial uses 
of the site have not yet been determined. 
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The SFRWQCB has a nondegradation policy for the protection of groundwater. 
Although no human pathway for exposure has been identified, groundwater 
concentrations are to be compared with federal and California MCLs. In addition, 
groundwater must also comply with saltwater criteria for aquatic life. Compounds that 
exceed MCLs include benzene, dichlorobenzene, phenol, antimony, and chloride. Nickel 
exceeds the saltwater aquatic life criteria. 

There are no action-specific ARARs related to the no action alternative, although the 
State of California may have requirements for monitoring well installations. 

Location-specific ARARs (critical habitat and endangered or threatened species) apply 
at HAA because plant and animal species currently listed as endangered or threatened 
under state or federal endangered species act are described as occurring or potentially 
occurring at or near HAA (Corps 1990). 

Long-Term Effectiveness and Permanence: The no action alternative is effective in 
monitoring the migration of contaminants in site groundwater, but is not effective in 
reducing on-site groundwater contaminants. The no action alternative of groundwater 
monitoring affords no permanent solution to site contamination. However, if the source 
of contamination is removed, the groundwater quality could be favorably affected. 

Reduction of Toxicity, Mobility or Volume Through Treatment: Under the no 
action alternative, no reduction of toxicity, mobility or volume of groundwater 
contaminants would occur. Long-term monitoring will allow a means to track the 
mobility of site contaminants however. 

Short-Term Effectiveness: Because no activities would take place other than routine 
groundwater monitoring, the no action alternative would not involve any short-term 
impacts to the community, most site workers, or the environment. However, 
groundwater will continue to degrade and remedial objective will not be met. 

Implementability: The no action alternative is easily implemented. Annual 
monitoring would continue for 1 to 30 years. 

Cost: The estimated cost for the no action alternative associated with the 30 years of 
monitoring and the assumptions used are presented in Table DW-5.1a in Appendix D. 
Assumptions include installing two additional monitoring wells and monitoring three 
wells for 30 years. Every five years an assessment will be made to reassess the site 
contaminants and potential risks. Capital cost is estimated to be $39,000, and annual cost 
is estimated at $54,000. The present worth c^st assuming 10 percent interest is $548,000. 

The estimated cost for no action and only one year of monitoring is presented in Table 
DWM-5b in Appendix D. The capital cost is estimated to be $40,800. The present worth 
cost is the same as the capital cost. 

State Acceptance: Regulatory acceptance of the no action alternative is anticipated to 
meet some resistance because no remedial action is planned. The no action alternative 
may be acceptable if no beneficial use of the groundwater is designated. The no action 
alternative may also be acceptable provided the source of contamination is removed as 
part of the soil remedial activities. Quarterly monitoring of the groundwater would either 
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confirm that the groundwater is no longer a threat or would serve as a basis for 
implementing groundwater remediation. 

Community Acceptance: Community acceptance may be difficult to achieve due to 
public perception regarding lack of remedial action.    However, if the source of 
contamination is removed as part of soil remedial activities, then no action for 
groundwater may be acceptable. 

5.4.2 GW4: Precipitation Followed by Carbon Adsorption 

Alternative GW4 includes the pumping of groundwater, pretreating it if necessary by 
filtration or precipitation, treating it through a carbon adsorption unit to remove 
hydrocarbon and VOCs, then discharging the treated effluent either as surface water or to 
a POTW. A schematic of this process is shown in Appendix E. The flow rate at the 
FSTP is too high to consider batching and transporting to Landfill 26 for treatment. 

Groundwater may be collected in a long trench situated parallel to the slope and 
placed at the bottom of the hill. Flow rates for design purposes are estimated at 5 gpm, 
although no pump tests have been performed. Pumping units will transfer collected 
groundwater to an on-site treatment unit. 

Chemical precipitation and filtration may be required as pretreatment measures to 
allow maximum contaminant removal efficiency in the carbon adsorption unit. Filtration 
is used to separate suspended matter from water or wastewater by passing it through a 
porous medium, such as sand. This process is useful for removing contaminants such as 
insoluble metals that are adsorbed to or absorbed by particulates, or to reduce turbidity. 
It is likely that the brackish groundwater characterized at the FSTP Area would require 
filtration prior to precipitation followed by treatment with activated carbon. 

Precipitation is the process of making dissolved chemical constituents insoluble so 
that they can be removed by sedimentation. It is typically used for removal of heavy 
metals or hardness-causing compounds from wastewater. Precipitation is usually 
accomplished by addition of alkalis or other precipitants to the liquid stream. This raises 
then pH and provides anions in the solution, resulting in a reduction in the solubility of 
the metals and the formation of a metal salt. Typical precipitating agents include calcium 
oxide, caustic soda, anhydrous ammonia, sodium sulfide, and ferrous sulfide. Frequently, 
the precipitates are flocculated into larger particles with the help of coagulants, such as 
alum, prior to sedimentation or filtration. Due to the high concentrations of metals in 
groundwater samples collected from the FSTP Area, chemical precipitation is considered 
part of this alternative. 

After filtration, groundwater will be treated through a column of granular activated 
carbon. Carbon adsorption is used to remove dissolved organic and some insoluble 
inorganic compounds from contaminated water. It is effective on the low concentration 
volatile and semivolatile compounds detected at the FSTP Area. This process is based on 
the attraction of the organic molecules in solution to the surface of the activated carbon. 
The adsorption process is dependent on the strength of the molecular attraction between 
the carbon and the organic contaminant, the molecular weight of the contaminant, the 
type and characteristics of the carbon, the surface area of the carbon, and the pH and 
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temperature of the solution. After the carbon's surfaces become saturated with 
contaminants, the carbon is typically regenerated with heat, during which time the 
adsorbed organics are destroyed, or it can be replaced with fresh carbon. 

Treated effluent from the carbon adsorption unit can be released as surface water or 
discharged to a POTW. Discharging treated water to surface water will likely require 
that a discharge permit be obtained through the NPDES, and analytical testing would be 
required to ensure that the effluent discharged is within the limits of the permit. 

Treated water can also be discharged to the local POTW for processing or treatment. 
Usually, the POTW collects fees per gallon or pound of pollutant sent to the POTW and 
establishes pretreatment requirements. Hazardous wastes cannot be discharged directly 
to the POTW unless pretreatment requirements have been met. POTWs are becoming 
increasingly sensitive to accepting effluent from environmental site cleanups, and the 
POTW will likely insist on a strict monitoring and oversight program, if they choose to 
accept the effluent at all. Discharge of treated effluent to the local POTW, Novato 
Sanitary Sewer District, is allowed only if no other alternatives are available. 

For evaluation and costing purposes, activities that would be performed in this 
alternative are assumed to consist of the following: 

• Installation of a long collector trench at base of slope and pumps 

• Construction of on-site treatment unit consisting of sand filter, precipitation unit, 
clarifier, granular activated carbon column, and a filter press for dewatering the 
precipitate 

• Effluent sampling prior to discharge 

Protection of Human Health and the Environment: Treatment of FSTP Area 
groundwater is protective of human health and the environment because contaminants are 
reduced through treatment. In addition, subsurface drains provide a barrier to the further 
migration of contaminated groundwater if properly constructed and operated. Analysis 
of treated effluent is conducted to ensure that pretreatment standards are met prior to 
discharge. If beneficial uses of groundwater are determined in the future, this treatment 
alternative will minimize future risk associated with migration of contaminated 
groundwater. 

Compliance with ARARs: If the groundwater extraction process is successful, 
precipitation followed by carbon adsorption is capable of treating organic groundwater 
contaminants to required pretreatment levels (Patterson 1985). By effectively extracting 
and treating contaminated groundwater, site contaminants will be reduced and potential 
chemical specific ARARs will be met. This alternative, however, is not likely to reduce 
chlorides to MCLs. Dechlorination of saltwater may require distillation, reverse osmosis, 
or electrodialysis as post treatment after carbon adsorption. Dechlorination is not 
considered as part of this alternative. 

With proper procedures, all action specific ARARs associated with groundwater 
extraction and treatment will be met. Action specific ARARs include organic 
pretreatment standards for discharge, and proper handling of contaminated sand filter 
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media, filter cake, and spent carbon. This alternative would not meet effluent standards 
for chlorides or fluorides. These requirements may require compliance to RCRA waste 
levels if the filter cake is determined to be RCRA waste. For the filter cake to be 
classified as a RCRA waste, the filter cake contaminants must be either a listed 
hazardous waste or be a characteristic waste (TCLP characteristic of a hazardous waste). 
Additionally, if the filter cake is determined to be a RCRA waste, RCRA land disposal 
restrictions will apply. 

Care will be taken during implementation of the treatment activity to not disturb 
endangered species identified on site and to comply with location specific ARARs. 

Long-term effectiveness and permanence: If the groundwater extraction process is 
successful, treatment of groundwater provides a permanent and effective solution to 
groundwater contamination. The treatment of groundwater contaminants will minimize 
the potential for future risk associated with contaminant migration. 

Reduction of toxicity, mobility or volume through treatment: Precipitation 
followed by GAC adsorption will reduce the toxicity of on-site groundwater, reduce the 
possibility for contaminants to migrate, and reduce the volume of potentially 
contaminated groundwater. The volume of contaminated media will be reduced and 
consist of contaminated sand filter media and spent carbon, both of which can be 
regenerated, and also the filter cake containing metal oxides. 

Short-term effectiveness: Implementation of this alternative presents minimal 
potential for exposure to nearby communities, most site workers, and the environment. 
Site workers installing subsurface drains and treatment plant operators have minimal 
potential for exposure to site contaminants. Proper procedures and personal protective 
equipment will be used to minimize potential exposure to these personnel. The collector 
trench would contain the plume and the contaminants would be removed. 

Implementability: Implementation of this alternative is anticipated to be difficult due 
to the low permeability soils on site. In addition, the length of time required to collect 
and treat site contaminated ground may be quite lengthy, estimated at 30 years. 

Cost: The estimated cost for the precipitation followed by carbon adsorption 
alternative and the assumptions used are presented in Table DW-5.2 in Appendix D. 
Assumptions include installing a 250-foot collector trench, and monitoring for 20 years. 
Capital costs are estimated to be $51,000, annual costs are estimated to $11,000 and 
monitoring costs are $54,000. The present worth cost assuming 10 percent interest is 
$606,000. 

State Acceptance: Regulatory acceptance should be attainable because the 
technology is proven in remediating groundwater contaminated with low concentrations 
of organic compounds. 

Community Acceptance: Community acceptance should be attainable because 
public perceptions regarding active treatment of contaminants and the reduction of long- 
term risk to the groundwater should be favorable. 
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5.5 Site 7: Aircraft Maintenance Area 

Three of the analytes detected at the Aircraft Maintenance Area include benzene (1.16 
ug/L), beryllium (20 ug/L) and chromium (52.4 ug/L) exceeded their EPA or California 
MCL values of 1 ug/L, 4 ug/L, and 50 ug/L, respectively. Manganese (3,650 ug/L) 
exceeded its secondary MCL value of 50 ug/L. No additional analytes were identified by 
the ecological risk assessment. 

As stated in the risk assessment of the El, the groundwater is brackish, has a low yield, 
and is not considered a source of domestic water. Therefore, there are no current or 
future pathways associated with human exposure to groundwater (Engineering-Science 
1993). Additionally, the risk assessment determined that movement of groundwater was 
so slow at the Aircraft Maintenance Area that little or no potential existed for it to 
interact with surface water. The pathway of groundwater to surface water was 
considered to be only intermittently complete during the winter rainy season and during 
periods of flooding and, therefore, would not have significant risks. During these 
occasional events, infiltrating surface water percolates through contaminated soil and 
may interact with groundwater and discharge to the perimeter ditch. Based on hydraulic 
conductivity values, the groundwater contribution to the total flow in the ditch is 
considered to be minor. Therefore, beneficial use of groundwater to replenish surface 
water is questionable. If the site groundwater is determined in the future to have 
beneficial uses, cleanup or control measures may have to be implemented. 

The ground surface is relatively flat throughout the area, and local depth to 
groundwater ranges from approximately 4.8 feet bgs, in AM-MW-103, to approximately 
5.5 feet bgs in AM-MW-104. Groundwater is estimated to flow from north to south in 
this area, toward the perimeter drainage ditch. Hydraulic tests on well MW-101, located 
less than 100 feet west of the former location of the above ground storage area, indicate 
the water bearing soil zone to have a low hydraulic conductivity value ranging from 
1 x 10-5 to 8.5 x 10-7 ft/sec.. The rate of contaminant migration has therefore been 
estimated to be slow, less than 315 feet per year (Engineering-Science 1993). 

The four alternatives retained at the Aircraft Maintenance Area for detailed analysis 
are: 

• GW1: No Action 

• GW4: Precipitation followed by Carbon Adsorption 

• GW5: Precipitation followed by Biological Treatment 

• GW6: Precipitation followed by Ultraviolet-Ozone Oxidation 

In the following sections, each of the Aircraft Maintenance Area groundwater 
alternatives will be assessed based on the nine evaluation criteria. In situ biostimulation 
was not considered because of anticipated interference by metals in the groundwater. 
The performance of each alternative is shown graphically in Figure 5.5. 
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5.5.1 GW1: No Action (Aircraft Maintenance) 

The no action alternative was retained for detailed analysis to provide a basis of 
comparison to other alternatives and to serve as a potentially viable alternative. The no 
action alternative for Aircraft Maintenance Area groundwater would include no remedial 
activities, but would include long-term groundwater monitoring. Groundwater 
monitoring would be conducted to evaluate contaminant migration over time. The 
monitoring period can be several years to indefinite time depending on the natural 
attenuation of the contaminants, however, for purposes of cost comparison, monitoring 
will be assumed to continue for a 30-year period, the design life of an EPA-funded 
remedial action. Every five years the results will be assessed, and an evaluation of the 
site risks identified. 

Activities that would be conducted under the no action groundwater remedial 
alternative include: 

• Annual groundwater sampling 

• Assessment of site contaminants and risk evaluation every five years. 

Protection of Human Health and the Environment: No groundwater remediation 
would take place under the no action alternative, and any risks identified to human health 
and the environment in the risk assessment would generally remain but reduce over time 
due to natural attenuation. No potential human or environmental receptors were 
identified for Aircraft Maintenance Area groundwater therefore no risks were identified 
(Engineering-Science 1993). The no action alternative is currently protective of human 
health and the environment based on these conclusions. 

Compliance with ARARs: Potential federal chemical-specific ARARs identified for 
the Aircraft Maintenance Area include Safe Drinking Water Act MCLs and MCLGs, and 
Federal Ambient Water Quality Criteria for the protection of human health and saltwater 
aquatic life. Potential state chemical specific ARARs include the CalEPA MCLs and 
Applied Action Levels. State water quality goals are dependent on the beneficial uses for 
which the groundwater is protected. As stated previously, the beneficial uses of the site 
have not yet been determined, and no potential human or environmental receptors have 
been identified due to incomplete exposure pathways. The SFRWQCB has a 
nondegradational policy for the protection of groundwater. Although no human pathway 
for exposure has been identified, groundwater concentrations are compared with federal 
and California MCLs. Analyses that exceed MCLs include benzene, beryllium, 
chromium, and manganese. 

There are no action-specific ARARs related to the no action alternative, although the 
State of California may have requirements for monitoring well installations if needed in 
the future. 

Location-specific ARARs (critical habitat and endangered or threatened species) apply 
at HAA because plant and animal species currently listed as endangered or threatened 
under state or federal endangered species act are described as occurring or potentially 
occurring at or near HAA (Corps 1990). Location specific ARARs do not apply to the no 
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action alternative because the groundwater to surface water pathway is not considered 
complete, and does not affect endangered or threatened species. 

Long-Term Effectiveness and Permanence: The no action alternative is effective in 
monitoring the migration of contaminants in site groundwater, but is not effective in 
reducing on-site groundwater contaminants. The no action alternative of groundwater 
monitoring affords no permanent solution to site contamination. 

Reduction of Toxicity, Mobility or Volume Through Treatment: Under the no 
action alternative, no reduction of toxicity, mobility or volume of groundwater 
contaminants would occur. Long-term monitoring will allow a means to track the 
mobility of site contaminants however. 

Short-Term Effectiveness: Because no activities would take place other than routine 
groundwater monitoring, the no action alternative would not involve any short-term 
impacts to the community, most site workers, or the environment. However, 
groundwater may continue to degrade and the remedial objective may not be meet. The 
contamination plume would continue to migrate, degrading the downgradient water. 

Implementability: The no action alternative is easily implemented, requiring trained 
personnel who are readily available, and standard equipment to collect samples for 
laboratory analysis. Annual monitoring would continue for 30 years. 

Cost: The estimated cost for the no action alternative and the assumptions used are 
presented in Table DW-7.1 in Appendix D. Assumptions include monitoring a total of 
four wells for 30 years. Every five years an assessment will be made to reassess the site 
contaminants and potential risks. Capital costs are estimated to be $25,000, and annual 
costs are estimated at $53,000. The present worth cost assuming ten percent interest is 
$525,000. 

State Acceptance: Regulatory acceptance of the no action alternative is anticipated to 
meet some resistance because no remedial action is planned. However, since regulators 
will be involved in determining the beneficial use of the groundwater, the no action 
alternative may be acceptable if no beneficial use is designated. 

Community Acceptance: Community acceptance may be difficult to achieve due to 
public perception regarding lack of remedial action. 

5.5.2 GW4: Precipitation Followed by Carbon Adsorption (Aircraft Maintenance) 

Alternative GW4 includes the pumping of'groundwater or using passive collection 
trenches pretreating the groundwater, if necessary, by filtration or precipitation, treating it 
through a carbon adsorption unit to remove hydrocarbon and VOCs, then discharging the 
treated effluent either as surface water, to a POTW, or reinjecting it into groundwater. A 
schematic of this process is shown in Appendix E. A variation of this alternative is to 
batch the extracted groundwater and transport by truck to the Landfill 26 Treatment 
Plant. The treatment plant consists of an oil/water separator, metal precipitation, sand 
filter, and carbon absorption. The design capacity of the treatment plant is 40 gpm which 
is sufficient to handle groundwater treatment at HAA.  It the flow rate at the Aircraft 
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Maintenance contaminated area is 0.1 gpm, a batch size of 5,000 gallons could be 
transported every 34 days. 

Groundwater may be pumped either through extraction wells or collected in 
subsurface drains. Due to the low permeability soils at the site, daily pumping yield is 
estimated to be too low to provide constant flow to a treatment unit. The yield in a 
passive collection trench could be even less. Pumping units will transfer collected 
groundwater to an on-site treatment unit. 

Chemical precipitation and filtration may be required as pretreatment measures to 
allow maximum contaminant removal efficiency in the carbon adsorption unit. Filtration 
is used to separated suspended matter from water or wastewater by passing it through a 
porous medium, such as sand. This process is useful for removing contaminants such as 
insoluble metals that are adsorbed to or absorbed by particulates, or to reduce turbidity. 
It is likely that the brackish groundwater characterized at the Aircraft Maintenance Area 
would require filtration prior to treatment with activated carbon. 

Precipitation is the process of making dissolved chemical constituents insoluble so 
that they can be removed by sedimentation. It is typically used for removal of heavy 
metals or hardness-causing compounds from wastewater. Precipitation is usually 
accomplished by addition of alkalis or other precipitants to the liquid stream. This raises 
then pH and provides anions in the solution, resulting in a reduction in the solubility of 
the metals and the formation of a metal salt. Typical precipitating agents include calcium 
oxide, caustic soda, anhydrous ammonia, sodium sulfide, and ferrous sulfide. Frequently, 
the precipitates are flocculated into larger particles with the help of coagulants, such as 
alum, prior to sedimentation or filtration. Due to the high concentrations of metals in 
groundwater samples collected from the Aircraft Maintenance Area, chemical 
precipitation is considered part of this alternative. 

After filtration, groundwater will be treated through a column of granular activated 
carbon. Carbon adsorption is used to remove dissolved organic and some inorganic 
compounds from contaminated water. It is effective on the low concentration volatile 
and semivolatile compounds detected at the Aircraft Maintenance Area. This process is 
based on the attraction of the organic molecules in solution to the surface of the activated 
carbon. The adsorption process is dependent on the strength of the molecular attraction 
between the carbon and the organic contaminant, the molecular weight of the 
contaminant, the type and characteristics of the carbon, the surface area of the carbon, 
and the pH and temperature of the solution. After the carbon's surfaces become saturated 
with contaminants, the carbon is typically regenerated with heat, during which time the 
adsorbed organics are destroyed, or it can be replaced with fresh carbon. 

Treated effluent from the carbon adsorption unit can be released as surface water or 
discharged to a POTW. Discharging treated water to surface water will likely require 
that a discharge permit be obtained through the NPDES, and analytical testing would be 
required or alarms installed to ensure that the effluent discharged is within the limits of 
the permit. 
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Treated water can be discharged to the local POTW for processing or treatment. 
Usually, the POTW collects fees per gallon or pound of pollutant and establishes 
pretreatment requirements. Hazardous wastes cannot be discharged directly to the 
POTW unless pretreatment requirements have been met. POTWs are becoming 
increasingly sensitive to accepting effluent from environmental site cleanups, and the 
POTW will likely insist on a strict monitoring and oversight program, if they choose to 
accept the effluent at all. Discharge of treated effluent to the local POTW, Novato 
Sanitary Sewer District, is allowed only if no other alternatives are available. 

For evaluation and costing purposes, activities that would be performed in this 
alternative are assumed to consist of the following: 

• Installation of a passive groundwater collection trench 

• Construction of on-site treatment unit consisting of a filter, precipitation unit, 
clarifier, and granular activated carbon column and a filter press for dewatering the 
precipitate 

• Effluent sampling prior to discharge 

Protection of Human Health and the Environment: Extraction and treatment of 
Aircraft Maintenance Area groundwater is protective of human health and the 
environment because contaminants are reduced through treatment. In addition, 
subsurface drains provide a barrier to the further migration of contaminated groundwater 
if properly constructed and operated. Analysis of treated effluent is conducted to ensure 
that pretreatment standards are met prior to discharge. Currently, no potential human or 
environmental receptors have been identified. If beneficial uses of groundwater are 
determined in the future, this treatment alternative will minimize future risk associated 
with migration of contaminated groundwater. 

Compliance with ARARs: If the groundwater extraction process is successful, 
precipitation followed by GAC adsorption is capable of treating Aircraft Maintenance 
Area groundwater contaminants to required pretreatment levels. By effectively 
extracting and treating contaminated groundwater, site contaminants will be reduced and 
potential chemical specific ARARs will be met. 

With proper procedures, all action specific ARARs associated with groundwater 
extraction and treatment will be met. Action specific ARARs include pretreatment 
standards for discharge, and proper handling of contaminated sand filter media, filter 
cake, and spent carbon. These requirements may require compliance to RCRA w-ste 
levels if the filter cake is determined to be RCRA waste. For the filter cake to be 
classified as a RCRA waste, the filter cake contaminants must be either a listed 
hazardous waste or be a characteristic waste (TCLP characteristic of a hazardous waste). 
Additionally, if the filter cake is determined to be a RCRA waste, RCRA land disposal 
restrictions will apply. 

This alternative complies with location specific ARARs as no potential risk is 
identified to critical habitat or endangered species from this action.  Care will be taken 
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during implementation of the treatment activity to not disturb endangered species 
identified on site. 

Long-term effectiveness and permanence: If the groundwater extraction process is 
successful, treatment of groundwater provides a permanent and effective solution to 
groundwater contamination. The treatment of groundwater contaminants will minimize 
the potential for future risk associated with contaminant migration. 

Reduction of toxicity, mobility or volume through treatment: Precipitation 
followed by GAC adsorption will reduce the toxicity of on-site groundwater, reduce the 
possibility for contaminants to migrate, and reduce the volume of potentially 
contaminated groundwater. The volume of contaminated media will be reduced and 
consist of contaminated sand filter media and spent carbon, both of which can be 
regenerated, and also filter cake containing metals. 

Short-term effectiveness: Implementation of this alternative presents minimal 
potential for exposure to nearby community, most site workers, and the environment. 
Site workers installing subsurface drains and treatment plant operators have minimal 
potential for exposure to site contaminants. Proper procedures and personal protective 
equipment will be used to minimize potential exposure to these personnel. Extraction, if 
effective would contain the plume and the contaminants would be removed. 

Implementability: Implementation of this alternative is anticipated to be difficult due 
to the low permeability soils on site. In addition, the length of time required to collect 
and treat site contaminated groundwater may be quite lengthy, estimated at 30 years. 

Cost: The estimated cost for the carbon adsorption alternative and the assumptions 
used are presented in Table DW-7.2 in Appendix D. Assumptions include installing a 
collection trench and monitoring for 20 years. Capital costs are estimated to be $112,00, 
annual costs are estimated at $9,000, and monitoring costs are $53,000. The present 
worth cost assuming ten percent interest is $641,000. 

If the groundwater is batched and transported to Landfill 26 for treatment, the annual 
cost is estimated at $29,000 and the present worth cost over 20 years is $323,000. 

State Acceptance: Regulatory acceptance should be attainable because the technology 
is proven in remediating groundwater contaminated with hydrocarbons and low level 
organic compounds. 

Community Acceptance: Community acceptance should be attainable because 
public perceptions regarding active treatment of contaminants and the reduction of long- 
term risk to the groundwater should be favorable. 

5.5.3 GW5: Precipitation Followed by Biological Treatment (Aircraft Maintenance) 

Alternative GW5, biological treatment of Aircraft Maintenance Area groundwater 
involves pumping of contaminated groundwater to biological treatment units located on 
the surface. Biological treatment is capable of reducing the low concentration of volatile 
compounds such as benzene. Groundwater is pumped using either a series of extraction 
wells or subsurface drains, treated in a tank or other type of containment by mixing 
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oxygen, nutrients, and acclimated bacteria into the water, and discharging treated effluent 
as surface water, to a POTW, or reinjecting it back into the ground. A schematic of this 
alternative is shown in Appendix E. 

Successful extraction of groundwater is primary to the implementability of this 
alternative. Groundwater may be pumped either through extraction wells or collected in 
subsurface drains. Due to the low permeability soils at the site, daily pumping yield is 
estimated to be too low to provide constant flow to a treatment unit. The yield in a 
passive collection trench could be even less. Pumping units will transfer collected 
groundwater to an on-site treatment unit. If the flow rate at Aircraft Maintenance is 0.1 
gpm, a batch size of 5,000 gallons could be transported every 34 days. 

Chemical precipitation and filtration may be required as pretreatment measures to 
allow maximum contaminant removal efficiency in the biological treatment unit. 
Filtration is used to separated suspended matter from water or wastewater by passing it 
through a porous medium, such as sand. This process is useful for removing 
contaminants such as insoluble metals that are adsorbed to or absorbed by particulates, or 
to reduce turbidity. It is likely that the brackish groundwater characterized at the Aircraft 
Maintenance Area would require filtration prior to treatment with activated carbon. 

Biological treatment is likely to consist of holding tanks to allow the addition of 
nutrients and oxygen in a relatively controlled environment. In holding tanks, a rotating 
biological contractor constructed of polystyrene or polyvinyl chloride could be used to 
provide a support structure for the growth of microorganisms. Treatability studies would 
be required to determine what bacteria population can be attained, and the contaminant 
reduction it provides for the low concentration VOCs in Aircraft Maintenance Area 
groundwater. After biodegradation is complete, effluent sampling would be conducted to 
ensure that contaminant reduction has been achieved, and the effluent will be discharged. 

Treated effluent from the bioremediation unit can be released as surface water or 
discharged to a POTW. Discharging treated water to surface water will likely require 
that a discharge permit be obtained through the NPDES, and analytical testing would be 
required or alarms installed to ensure that the effluent discharged is within the limits of 
the permit. 

Treated water can also be discharged to the local POTW for processing or treatment. 
Usually, the POTW collects fees per gallon or pound of pollutant and establishes 
pretreatment requirements. Hazardous wastes cannot be discharged directly to the 
POTW unless pretreatment requirements have been met. Novato Sanitary Sewer District, 
the local POTW, prohibits discharge unless no other alternatives are available. 

For planning and costing purposes, activities that would be performed in this 
alternative are assumed to consist of the following: 

• Installation of a passive groundwater collection trench 

• Construction of on-site treatment consisting of a filter, precipitation unit, clarifier, 
and biological treatment unit consisting of several holding tanks for the addition of 
oxygen and nutrients to site groundwater 
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• Effluent sampling prior to discharge. 

Protection of Human Health and the Environment: Precipitation followed by 
biological treatment of Aircraft Maintenance Area groundwater is protective of human 
health and the environment because contaminants are reduced through treatment. In 
addition, proper construction of subsurface drains provide a barrier to minimize 
migration of contaminated groundwater. Analysis of treated effluent is conducted to 
ensure that pretreatment standards are met prior to discharge. Currently, no potential 
human or environmental receptors have been identified. If future beneficial uses of 
groundwater are determined and groundwater cleanup is required, this treatment 
alternative will minimize potential risk associated with contaminated groundwater 
migration. 

Compliance with ARARs: If the groundwater extraction process is successful, 
biological treatment has the capability of treating the organic groundwater contaminants 
to ARARs. Treatability studies would be required to verify the type of contaminant 
reduction attainable through biodegradation at the Aircraft Maintenance Area. By 
effectively extracting and treating contaminated groundwater, site contaminants will be 
reduced and chemical specific ARARs will be met. 

With proper procedures, all action specific ARARs associated with groundwater 
extraction and biological treatment will be met. Action specific ARARs include 
pretreatment standards for discharge. These requirements may require compliance to 
RCRA waste levels if the filter cake is determined to be RCRA waste. For the filter cake 
to be classified as a RCRA waste, the filter cake contaminants must be either a listed 
hazardous waste or be a characteristic waste (TCLP characteristic of a hazardous waste). 
Additionally, if the filter cake is determined to be a RCRA waste, RCRA land disposal 
restrictions will apply. 

This alternative complies with location specific ARARs as no potential risk is 
identified to critical habitat or endangered species from this action. Care will be taken 
during implementation of the treatment activity to not disturb endangered species 
identified on site. 

Long-term effectiveness and permanence: If groundwater extraction process is 
successful, precipitation followed by biological treatment of groundwater will provide a 
permanent and effective solution to groundwater contamination. The treatment of 
groundwater contaminants and off-site discharge of effluent will minimize the potential 
for future risk associated with contaminant migration. 

Reduction of toxicity, mobility or volume through treatment: Precipitation 
followed by biological treatment will reduce the toxicity of on-site groundwater, reduce 
the possibility for contaminants to migrate, and reduce the currently existing volume of 
contaminated groundwater. 

Short-term effectiveness: Implementation of this alternative presents minimal 
potential for exposure to nearby community, most site workers, and the environment. 
Site workers installing subsurface drains and biological treatment unit operators have 
minimal potential for exposure to site contaminants.   Proper procedures and personal 
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protective equipment will be used to minimize potential exposure to site workers.  The 
drawdown would contain the plume and remove contaminants from the groundwater. 

Implementability: Implementation of this alternative is anticipated to be difficult due 
to the low permeability soils on site. In addition, the length of time required to collect 
and treat site contaminated ground may be quite lengthy, estimated at 30 years. A 
treatability study must be conducted to determine the applicability of extraction, 
precipitation and bioremediation on Aircraft Maintenance Area groundwater. 

Cost: The estimated cost for the bioremediation alternative and the assumptions used 
are presented in Table DW-7.3 in appendix D. Assumptions include installing a 
collection trench and monitoring for 20 years. Capital costs are estimated to be 
$120,000, annual costs are estimated at $8,000, and monitoring costs are $53,000. The 
present worth costs assuming ten percent interest is $641,000. 

State Acceptance: Regulatory acceptance should be attainable provided that results 
from a treatability study is favorable. 

Community Acceptance: Community acceptance should be attainable because 
public perceptions regarding active treatment of contaminants and the reduction of long- 
term risk to the groundwater should be favorable. 

5.5.4 GW6: Precipitation Followed by Ultraviolet-ozone Oxidation (Aircraft 
Maintenance) 

This oxidation alternative utilizes ultraviolet (UV) radiation in combination with 
ozone to catalyze the chemical oxidation process. This form of treatment is 
accomplished by contacting the ozone with the contaminated water in a closed reactor in 
the presence of ultraviolet light. UV radiation causes destruction or weakening of the 
chemical bond in the organic compounds, which are then more easily oxidized by 
ozonation. Ozone alone has the ability to break down some organics, but has generally 
been shown to be an ineffective oxidant of halogenated organics under conditions 
normally used for disinfecting wastewater. The ozone is applied by bubbling it through 
the water being treated. The combination of UV and ozone treatment makes it possible 
to oxidize compounds that would not be oxidized by ozone treatment only. A schematic 
of this treatment alternative is shown in Appendix E. 

Chemical precipitation and filtration may be required as pretreatment measures to 
allow maximum contaminant removal efficiency in the oxidation unit. Filtration is used 
to separated suspended matter from water or wastewater by passing it through a porous 
medium, such as sand. This process is useful for removing contaminants such as 
insoluble metals that are adsorbed to or absorbed by particulates, or to reduce turbidity. 
It is likely that the brackish groundwater characterized at the Aircraft Maintenance Area 
would require filtration prior to treatment. 

Activities that would be conducted under the ultraviolet-ozone oxidation alternative 
include: 

• Installation of a groundwater collection trench 
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• Construction of on-site treatment unit consisting of a filter, precipitation unit, 
clarifier, and an above ground UV-ozone oxidation treatment unit 

• Effluent sampling prior to discharge. 

Protection of Human Health and the Environment: UV/ozone oxidation is 
effective for destroying most compounds at the Aircraft Maintenance Area. However, 
the process may result in production of by-products that may require further treatment. 
UV/ozone oxidation is protective of human health and the environment because 
contaminants are reduced through treatment. Treatability studies would be required to 
determine what by-products may be generated from this process, and to ensure human 
health and the environment are protected. Analysis of treated effluent is conducted to 
ensure that pretreatment standards are met prior to discharge. Currently, no potential 
human or environmental receptors have been identified. If future beneficial uses of 
groundwater are determined and cleanup is required, this treatment alternative will 
minimize future risk associated with contaminated groundwater migration. 

Compliance with ARARs: If the groundwater extraction process is successful, UV- 
ozone oxidation has the capability of destroying a wide range of organic compounds, 
including many of those found in Aircraft Maintenance Area groundwater. Incomplete 
oxidation will generate other organic compounds that may require further evaluation and 
possibly treatment. This oxidation process has been used at similar sites for removing 
VOCs. 

With proper procedures, all action specific ARARs associated with groundwater 
extraction and UV-ozone oxidation will be met. Action specific ARARs include 
pretreatment standards for discharge and proper identification and treatment of process 
by-products. These ARARs may require compliance to RCRA waste levels if the filter 
cake is determined to be RCRA waste. For the filter cake to be classified as a RCRA 
waste, the filter cake contaminants must be either a listed hazardous waste or be a 
characteristic waste (TCLP characteristic of a hazardous waste). Additionally, if the 
filter cake is determined to be a RCRA waste, RCRA land disposal restrictions will 
apply. 

This alternative complies with location specific ARARs as no potential risk is 
identified to critical habitat or endangered species from this action. Care will be taken 
during implementation of the treatment activity to not disturb endangered species 
identified on site. 

Long-term effectiveness and permanence: If groundwater extraction process is 
successful, precipitation followed by UV/ozone treatment of groundwater could provide 
a permanent and effective solution to groundwater contamination. The extraction and 
treatment of groundwater contaminants and off-site discharge of effluent will minimize 
the potential for future risk associated with contaminant migration. 

Reduction of toxicity, mobility or volume through treatment: Construction of 
subsurface drains, treatment and discharge of treated groundwater will reduce the toxicity 
of on-site groundwater, reduce the possibility for contaminants to migrate, and reduce the 
currently existing volume of potentially contaminated groundwater. 
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Short-term effectiveness: Implementation of this alternative presents minimal 
potential for exposure to the nearby community, most site workers, and the environment. 
Site workers installing subsurface drains and UV/ozone oxidation treatment unit 
operators have minimal potential for exposure to site contaminants. Proper procedures 
and personal protective equipment will be used to minimize potential exposure to site 
workers. 

Implementability: Implementation of this alternative is anticipated to be difficult due 
to the low permeability sous on site. The length of time required to collect and treat site 
contaminated ground may be quite lengthy, estimated at 30 years. 

Cost: The estimated cost for the UV/ozone oxidation alternative and the assumptions 
used are presented in Table DW-7.4 in Appendix D. Assumptions include installing a 
groundwater collection trench and monitoring for 20 years. Capital costs are estimated to 
be $248,000, annual costs are estimated at $21,000, and monitoring costs are $53,000. 
The present worth cost assuming ten percent interest is $877,000. 

State Acceptance: Regulatory acceptance should be attainable. The generation of 
other organic compounds or by-products would have to be addressed to the regulators 
satisfaction. 

Community Acceptance: Community acceptance should be attainable. Public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk to the groundwater should be favorable. 
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TABLE 6.1 

RETAINED REMEDIAL ALTERNATIVES FOR DETAIL EVALUATION 
WETLAND OPTION 

Site and Media of Concern 

Sitel:     POL Area 
Soil 
Groundwater 

Site 2: Bum Pit 
Soil 

Site 3: Revetment Area 
Soil 

Site 4: Pump Station 
AST-5, stockpile soil 
AST-7 soil 
Sediments and AST-6 

Site 5: Former Sewage Treatment Plant 
Soil 

Site 6: East Levee Landfill 
Soil 

Site 7: Aircraft Maintenance and Storage Area 
Soil 
Sediments 

Site 8: Fuel Lines 
Soil 

Site 9: Building 442 AST 
Soil 

Site 10: Transformer and Other Oil Filled Items 

Legend: 

Alternatives Retained for 
Detailed Evaluation 

Not affected by wetland reuse. See Table 3.4 
(Development Option) 

S1,S2/S6,S2/S8 

S1,S2/S6,S2/S8 

S1,S2/S6,S2/S8 
S1,S2/S6/S7,S2/S7/S8 
SI, S2/S7/S9, S2/S7/S11, S2/S12 

SI, S2/S7/S9, S2/S7/S11, S2/S12 

S1,S2/S6/S7,S2/S8/S7 

S1,S2/S6/S7,S2/S8/S7 
SI, S2/S6/S7, SS2/S8/S7, S2/S9/S7 

S1,S2/S6/S7,S2/S8/S7 

Not affected by wetland reuse. See Table 3.4 
(Development Option) 

NA 

SI-No Action 
S2-Capping 
S3-In-situ Soil Flushing 
S4-In-siru Bioremediation 
S5-In-situ Soil Vapor Extraction 
S6-Biologica! Treatment 

S7-Solidifi cation/Stabilization 
SB-Low Temp. Desorption 
S9-Thermal Destruction 
S10-In-situ Bioventing 
SI 1-Chemical Oxidation 
S12-Soil Washing 
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The following three sections present the evaluation for these alternatives to the nine 
evaluation criteria. Additionally, Figure 6.2 presents a summary of the detailed analysis of 
the remedial alternatives retained relative to the evaluation criteria. 

6.2.1 SI: No Action (Burn Pit, Revetment). 

The no action alternative was retained after evaluation in the screening stage to provide 
a basis of comparison to the other alternatives. The no action alternative for soil at this 
site would consist of no remedial activities. The soil would remain in place. 

Protection of human health and the environment: No risk to the environment was 
identified in the risk assessment for the no action alternative (Engineering-Science 1993). 
The contamination may naturally degrade over time, however, the time cannot be 
accurately predicted. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
The no action alternative would not be in compliance with the remedial action objective 
because of the elevated TPH concentrations. Location specific ARARs do not apply for 
the Wetland Option. 

Long-term effectiveness and permanence: The no action alternative is not directly 
effective in reducing residual contamination. The contamination may naturally degrade 
over time, however, this cannot be accurately predicted with available data. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative does not directly reduce the toxicity, mobility, or volume of contaminants 
through treatment. Eventually most contaminants would diminish. 

Short-term effectiveness: Short-term effectiveness is achieved with the no action 
alternative, because there are no impacts to the community, site workers, and environment 
resulting from the implementation of this alternative. 

Implementability: Technically this alternative is readily implemented, because no 
action is required. However, administrative implementation may be difficult due to 
potential lack of regulatory and community acceptance. 

Cost: If there is no groundwater monitoring and no soils treatment, then there would 
be no costs associated with the no action alternative. A variation of the no action 
alternative is considered at the Burn Pit site. This would involve a one-time collection of 
free water from any remedial excavation. The cost to collect and treat the groundwater is 
$1,000. The cost is kept separate in order to be easily combined with soil remedial 
alternatives in Section 7, Conclusions. This alternative assumes soil remediation will take 
place. 

State acceptance: Regulatory acceptance may be difficult because this alternative 
would not achieve the TPH cleanup goal of 100 mg/kg through treatment. Regulatory 
acceptance may be attainable because the contamination may naturally degrade over time, 
however, the time cannot be accurately predicted. 

Community acceptance: Community acceptance may be difficult to obtain due to 
public perceptions, regarding land use and lack of active treatment of contaminants. 
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6.2.2 S2/S6: Excavation, Capping and Biological Treatment (Burn Pit, Revetment 
Area). 

Biological treatment of contaminated soil has been proven effective for degrading TPH. 
Biological treatment consists of excavating contaminated soil and placing this soil in a 
controlled treatment unit. The soil is aerated either mechanically by tilling the soil or 
passively through a vent pipe placed in the soil pile. Since the flow rate is very low, 
emissions control would not be necessary. Aeration stimulates the metabolism and growth 
of indigenous microorganisms that degrade the contaminants in the soil. Nutrients or 
special microorganisms can also be added to enhance the remediation process. The areas 
exceeding 10 mg/kg TPH would then be covered with fill material. A process flow 
diagram is shown in Appendix E. 

The sequence of activities that would be performed upon implementation of this 
alternative consist of the following: 

• Construction of the treatment unit (possibly including vent pipe and blower) 

• Excavation of contaminated soils exceeding 100 mg/kg TPH and placement in 
treatment unit 

• Application of nutrients and micro-organisms if needed 

• Tilling of soils or drawing air through soil piles 

• Biodegradation of contaminated soils 

• Soil sampling to monitor contaminant degradation progress 

• Apply 3 feet of non-engineered fill to soils exceeding 10 mg/kg TPH 

• Regrade site 
Protection of human health and the environment: No risk to the environment was 

identified in the risk assessment (Engineering-Science 1993). 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Bioremediation has been proven to be an effective treatment for the remediation of TPH 
contamination in soil. Under favorable conditions the remedial action objective may be 
attained. 

There are no locations specific ARARs for the Wetland Option. 

All the action specific ARARs that apply to excavation and biotreatment would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, applying cover pit on-site, and placement of 
treated soil. These requirements may require compliance to RCRA waste levels if the soil 
is determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to a be RCRA 
waste, RCRA land disposal restrictions will apply. Land disposal restrictions require that 
hazardous wastes not be disposed into or onto land until the hazardous constituents are 
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treated with a specific treatment technology or until constituent concentrations are reduced 
below specific levels. 

Long-term effectiveness and permanence: Bioremediation would be protective in the 
long-term because most of the TPH would be degraded in the soil. Covering the soil 
contaminated with TPH (above 10 mg/kg) would be protective because the cover would 
serve as a substrate for plant life and would act as a barrier to exposure to biota. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
would reduce the toxicity, mobility, and volume of the TPH contamination. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Remedial objectives could be achieved in approximately two 
years. 

Implementability: Bioremediation followed by covering areas with fill is readily 
implemented as there are proven technologies, components are commercially available, 
and it can be reliably operated. 

Cost: Remediation of soils contaminated with TPH greater than 100 mg/kg at the Burn 
Pit involve excavating and treating 3,390 cubic yards of soil. Approximately 1,960 cubic 
yards of cover material 3 feet high would be applied to the area contaminated with TPH 
exceeding 10 mg/kg. The estimated cost for this alternative and the assumption used are 
presented in Table DF-2.2. The capital cost is estimated to be $118,000 and the annual 
colts are estimated to be $57,000 per year. The present worth cost is estimated to be 
$217,000 assuming a two year project life and ten percent annual interest rate. 

Remediation of soils contaminated with TPH greater than 100 mg/kg at the Revetment 
involved excavating and treating 23,500 cubic yards of soil. Approximately 77,260 cubic 
yards of cover material 3 feet high would be applied to the area contaminated with TPH 
exceeding 10 mg/kg. The estimated cost for this alternative and the assumptions used are 
presented in Table DF-3.2. The capital cost is estimated to be $938,000 and the annual 
costs are estimated to be $377,000 per year. The present worth cost is estimated to be 
$1,593,000 assuming a two year project life and ten percent annual interest rate. 

State acceptance: Regulatory acceptance should be attainable due to this technology's 
proven effectiveness in remediating TPH contamination in soil. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term risk 
to the groundwater should be favorable. 

6.2.3 S2/S8: Excavation, Capping and Low Temperature Thermal Desorption (Burn 
Pit, Revetment) 

Low temperature thermal desorption is a thermal separation process designed to remove 
organic contaminants from soil, sediments, and sludges. The process begins by excavating 
the contaminated soil and processing it through a rotary dryer used to heat the 
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contaminated materials and drive off water and organic contaminants. Feed rates, 
residence times, and temperatures (500 to 800° F) can be adjusted to remove TPHs, VOCs, 
or SVOCs. 

The volatilized gases driven from the soil are collected by a gas treatment system. The 
gas treatment system typically includes a scrubber and heat exchangers to condense the 
organic compounds and water vapors. The remaining gas is then cleaned by passing 
through carbon absorption filters. A process flow diagram is shown in Appendix E. 

Treatment residuals include treated soils, liquids from the condensed gas, and spent 
carbon. Treated sous can be used as fill material and placed back in the excavated area. 
Both the organic phase liquid condensate and the spent carbon will require further 
treatment and disposal. The areas exceeding 10 mg/kg TPH would then be covered with 
fill material. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pads 

Excavation of contaminated soils exceeding 100 mg/TPH and transport to storage 
pad 

Screening all material larger than 2 inches from soil 

Shredding material larger than 2 inches 

Conveying soils to processing system 

Transferring treated soil to storage pad for temporary storage 

Sampling treated soil to monitor contaminant removal 

Apply 3 feet of non-engineered fill the soils exceeding 10 mg/kg TPH 

Regrade site 
Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: No risk to the environment was 
identified by the risk assessment (Engineering-Science 1993). 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established 
to provide protection of the underlying groundwater. Low temperature thermal desorption 
has been proven to be an effective treatment for the remediation of TPH contamination in 
soil. Under favorable conditions the remedial action objective may be attained. Applying 
3 feet of cover material satisfies the sediment criteria for nickel at Aircraft Maintenance. 

Action specific ARARs that apply to low temperature thermal desorption include 
excavation, stockpiling, compacting, air emissions, applying cover fill on-site, and 
placement of treated soil. All action specific ARARs may be met with proper technology 
implementation. 

Location specific ARARs do not apply for the Wetland Option. 
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With proper technology implementation, action specific ARARs that apply to low 
temperature thermal desorption would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, on site replacement of treated soil, and compaction. 
These requirements may require compliance to RCRA waste levels if the soil is 
determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to be a RCRA 
waste, RCRA land disposal restrictions will apply. Land disposal restrictions require that 
hazardous wastes not be disposed into or onto land until the hazardous constituents are 
treated with a specific technology or until constituents concentrations are reduced below 
specific levels. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
would be protective in the long-term because most of the TPH would be removed from the 
soil. Covering the soil with TPH (above 10 mg/kg) would serve as a substrate for plant 
life and would act as a barrier to exposure to biota. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption would reduce the toxicity, mobility, and volume of the TPH 
contamination. 

Short-term effectiveness: Site workers may be exposed to low levels of contaminants 
during excavation, material handling, and treatment. However, with engineering controls 
and personal protection equipment the technology can be implemented effectively. Air 
emissions must be monitored and controlled. Remedial objective could be achieved in 
approximately one year. 

Implementability: Low temperature thermal desorption followed by covering areas 
with fill is readily implemented since they are proven technologies, components are 
commercially available, and thermal desorption can be reliably operated. Administrative 
implementation may be difficult due to local air permitting and anticipated public 
resistance to thermal processes. 

Cost: Remediation of soils contaminated with TPH at the Burn Pit involves excavating 
and treating 3,390 cubic yards of soil. Approximately 1,960 cubic yards of cover material 
would be applied. The estimated cost for this alternative and assumptions used are 
presented in Table DF-2.3 in Appendix D. Capital costs are estimated to be $716,000. 
The present worth cost is the same as the capital cost assuming a four month project life. 

Remediation of soils contaminated with TPH at the Revetment Area involves 
excavating and treating 23,500 cubic yards of soil. Approximately 77,260 cubic yards of 
cover yards of cover material would be applied. The estimated cost for this alternative and 
assumptions used are presented in Table DF-3.3 in Appendix D. Capital costs are 
estimated to be $5,324,000. The present worth cost is the same as the capital cost 
assuming a one year project life. 

State acceptance: Regulatory acceptance should be attainable due to this technology's 
proven effectiveness in remediating TPH contaminated soil. 
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Community acceptance: Community acceptance may be somewhat difficult because 
of public perception regarding thermal treatment process. 

6.3 SITE4: PUMPSTATION 

The Pump Station and the sediments in the tidal wetland have been assigned to 
Operable Unit 2. Additional investigations will be conducted to further characterize the 
nature and extent of contamination. The alternative assessment in this report is based on 
the ecological-risk assessment in the El (Engineering-Science 1993). 

Both sediment and soil at the Pump Station contain analytes that exceed the sediment 
screening criteria and additional analytes identified by the ecological-risk assessment. 
Several metals, pesticides, and PAHs, exceeded the ecological risk criteria and are 
summarized in Table 2.6. All the sou and sediment samples throughout the site exceed 
100 mg/kg TPH. As discussed in the ecological risk assessment, there are two sets of 
proposed sediment screening criteria; one which does not require a cover and the other 
with a cover. The cover would consist of 3 feet of soil or sediment that meets the no-cover 
criteria. Except for PS-SD-2 and PS-SD-3, every sediment sample analyzed at the pump 
station at least one metal (lead, manganese, nickel, silver, or zinc) or pesticide (DDT or 
DDD) that exceeds the no-cover cleanup criteria. Additional investigations by the Army 
Corps of Engineers however, detected metals that exceeded the with-cover criteria in the 
area near PS-SD-2 and PS-SD-3. All of the AST sou samples exceed the proposed 
sediment criteria for total PAHs (assuming no cover). PS-SD-3 and the soil stockpile (PS- 
SS-5, 6, and 8) only exceed the TPH remediation goal. Manganese was identified as a 
potential plant toxin based on concentrations detected at the site. However, since plants 
appear to thrive even in areas of high manganese concentrations, manganese is not 
considered in the alternative analysis. 

The option of covering the site with 3 feet of clean backfill would require excavating 
soil throughout the site to comply with TPH cleanup goal (100 mg/kg). The drainage 
channel sediments east of the levee require treatment because all the soil samples exceed 
the 100 mg/kg TPH cleanup goal. The with-cover option requires that the top two feet of 
soil be excavated and treated provided 3 feet of clean or treated soil is used as a cover 
material. Selecting the with-cover option would reduce the total volume of soil treated, 
and reduce the volume of soil that requires treatment for metals, pesticides, and PAH 
contamination. 

Sediment samples PS-SD-6 and 7 exceed the sediment criteria for lead, zinc, nickel, 
and also contains DDD. Samples PS-SD- 4 and 8 exceed the nickel sediment criteria. 
Sample TP-SD-3 was collected in the tidal wetlands near the FSTP and exceeds the nickel 
sediment criteria. The sediment in the tidal wetlands is part of Operable Unit 2. AST soil 
samples PS-SS-1,2, and 3 exceed the total PAH sediment criteria. 

Approximately 810 cubic yards of soil is contaminated with only TPH and, assuming 
the with-cover option, another 22,590 cubic yards of soil and sediment require remediation 
for TPH and other contaminants as well. 
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Remedial alternatives retained for this site include: 

• SI: No Action 

• S2/S6: Excavation, Capping and Biotreatment 

• S2/S8: Excavation, Capping and Low Temperature Thermal Desorption 

• S2/S6/S7: Excavation, Capping and Biotreatment followed by 
Solidification/Stabilization 

• S2/S7/S8: Excavation, Capping and Low Temperature Thermal Desorption 
followed by Solidification/Stabilization 

• S2/S7/S9: Excavation, Capping and Off-site Thermal Destruction followed by 
Solidification/Stabilization 

• S2/S7/S11: Excavation, Capping and Chemical Oxidation followed by 
Solidification/Stabilization 

• S2/S12: Excavation, Capping and Soil Washing. 

The following eight sections present the evaluation for the eight alternatives retained. 
Additionally, Figure 6.3. is a summary of the detailed analysis relative to the evaluation 
criteria. This figure is subdivided by types of contaminants. Certain alternatives are more 
applicable to specific types of contaminants and costs have been estimated assuming a 
given chemistry and volume for similar contamination. At least one alternative from each 
category needs to be selected and combined with other selected alternatives for a final 
remedy. 

6.3.1 SI: No Action (Pump Station). 

The no action alternative was retained after evaluation in the screening stage to provide 
a basis of comparison to the other alternatives. The no action alternative for soil at this 
site would consist of no remedial activities. The soil would remain in place. 

Protection of human health and the environment: Under the no action alternative, 
no remediation would take place, and the risks to the environment would not change. This 
alternative does not fulfill the intent of CERCLA/SARA by providing permanent 
protection of the environment. 

Compliance with ARARs: The no action alternative would not be in compliance with 
remedial action objective for TPH, DDD, DDT, and metals in the sediment and PAH and 
TPH in the soil. There are no action-specific ARARs pertaining to a no action alternative. 
Location-specific ARARs do not apply for the Wetland Option. 

Long-term effectiveness and permanence: The no action alternative would not be 
effective in reducing contamination. TPH and PAH contamination may naturally degrade 
over time, however this cannot be accurately predicted. Metals and pesticides would 
remain. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not directly reduce the toxicity, mobility, or volume of contaminants. 
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Short-term effectiveness: There are no impacts to the community and site workers 
resulting from the implementation of this alternative. The contaminated soil would 
continue to pose a risk to the environment. Remedial objectives may never be achieved. 

Implementability: This alternative is readily implemented technically, because no 
remedial actions are required. However, administrative implementation may be difficult 
due to potential lack of regulatory and community acceptance. 

Cost: If there is no groundwater monitoring and no soils treatment, then there would 
be no costs associated with the no action alternative. A variation of the no action 
alternative is considered at the Pump Station site. This would involve a one-time 
collection of free water from any remedial excavation. The cost to collect and treat the 
groundwater is $1,000. The cost is kept separate in order to be easily combined with 
soil/sediment remedial alternatives in Section 7, Conclusions. This alternative assumes 
soil/sediment remediation will take place. 

State acceptance: Regulatory acceptance would be difficult because this alternative 
would not achieve the TPH cleanup goal of 100 mg/kg through treatment, and other 
remediation objectives. 

Community acceptance: Community acceptance would also be difficult because the 
environment risks are not addressed by this alternative. 

6.3.2 S2/S6: Excavation, Capping and Biological Treatment (Pump Station). 

Biological treatment consists of excavating contaminated soil and placing this soil in a 
controlled treatment unit and either tilling soil or drawing air through soil piles to aerate. 
Nutrients or microorganisms could be added to enhance degradation. Typically 
degradation is assumed to take 6 to 18 months. A process flow diagram is shown in 
Appendix E. 

Biological treatment has been proven effective for degrading TPH and may be 
applicable for PAH. The average removal PAH efficiency is around 87 percent based on 
bench scale and pilot scale tests. This is sufficient to achieve the with-cover sediment 
criteria. Much of the site does not require metals remediation. Biotreatment without 
metals treatment would be considered for those areas. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of the treatment unit possibly including vent pipe and blower 

• Excavation of contaminated soils and placement in treatment unit 

• Application of nutrients and micro-organisms if needed 

• Till soils or draw air through soil piles 

• Biodegradation of contaminated soils 

• Soil sampling to monitor contaminant degradation progress 

• Analyze for TCLP RCRA metals 
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• Regrade site 
• Apply additional cover material if needed to comply with SFRWQCB requirements 

and in areas exceeding 10 mg/kg TPH 

Protection of human health and the environment: Bioremediation is effective for 
TPH and potentially effective for PAH. Biodegradation has not been proven to be 
successful on a commercial scale for degrading pesticide (DDT/DDD) contamination. 
This technology may not provide protection of the environment at sites contaminated with 
metals or pesticides. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Bioremediation has been proven to be an effective treatment for the remediation of TPH 
contamination in soil and under favorable conditions the TPH remedial action objective 
may be attained. Bioremediation could potentially reduce PAH concentration up to 87% 
(EPA 1990c). This is sufficient reduction to attain the with-cover sediment criteria. The 
soil near AST-6 which contains PAHs is also contaminated with beta benzene 
hexachloride (BHC) which is not readily degraded. BHC was not specifically identified as 
a contaminant of concern in the ecological risk assessment. An alternative treatment 
should be used to treat pesticides and metal contaminated soils and sediments. 

All the action-specific ARARs that apply to excavation and biotreatment would be met 
with proper technology implementation. Action-specific ARARs include excavation, 
stockpiling, air emissions, land treatment, placement of treated soil and covering area 
according to SFRWQCB requirements. These requirements may require compliance to 
RCRA waste levels if the soil is determined to be a RCRA waste. For the soil to be 
classified as a RCRA waste, the soil contaminants must be either a listed hazardous waste 
or be a characteristic waste (TCLP characteristic of a hazardous waste). Additionally, if 
the soil is determined to be a RCRA waste, RCRA land disposal restrictions will apply. 
Land disposal restrictions require that hazardous wastes not be disposed into or onto the 
land until the hazardous constituents are treated with a specific treatment technology or 
until constituent concentrations are reduced below specific levels. 

Location-specific ARARs do not apply for the Wetland Option. 

Long-term effectiveness and permanence: Bioremediation would be protective in the 
long-term for TPH and PAH contaminated soil provided a cover material is applied in 
accordance with SFRWQCB requirements. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
would reduce the TPH and PAH contamination. An alternate technology could be used to 
treat the metal and pesticide contaminated soil. 

Short-term effectiveness: Site workers may be exposed to low levels of contaminants 
during excavation, material handling, and treatment. However, with engineering controls 
and personal protection equipment the technology can be implemented effectively. There 
is minimal risk to the public during remediation. Remediation would be complete in 
approximately 2 years. 
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Implementability: Bioremediation may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: Remediation of soils contaminated with TPH at the Pump Station involves 
excavating and treating 700 cubic yards of soil from the stockpile and 110 cubic yards of 
soil near AST-5 (810 cubic yards total). In addition, 270 cubic yards of material should be 
applied as cover to the area at AST-5 and 380 cubic yards at the stockpile. The estimated 
cost for this alternative and assumptions used are presented in Table DF-4.2 in Appendix 
D. Capital costs are estimated to be $37,000 and annual costs are estimated to be $53,000 
per year. The present worth cost is estimated to be $129,000 assuming a two-year project 
life and ten percent annual interest rate. 

State acceptance: Regulatory acceptance should be attainable because this technology 
will likely degrade TPH contaminants. 

Community acceptance: Community acceptance may be attainable because of public 
perceptions regarding active treatment of contaminants 

6.3.3 S2/S8: Excavation, Capping and Low Temperature Thermal Desorption 
(Pump Station) 

Low temperature thermal desorption is a thermal separation process designed to remove 
organic contaminants from soil, sediments or sludges. The process begins by excavating 
the contaminated soil and processing it through a rotary dryer used to heat the 
contaminated materials and drive off water and organic contaminants. Feed rates, 
residence times, and temperatures (500 to 800° F) can be adjusted to remove the TPH 
contaminants. 

The volatilized gases driven from the soil are collected by a gas treatment system. The 
gas treatment system typically includes a scrubber and heat exchangers to condense out as 
liquids the organic contaminant and water vapors. The remaining gas is then cleaned by 
passing through carbon absorption filters. A process flow diagram is shown in Appendix 
E. 

Treatment end products include treated soils, liquids from the condensed gas, and spent 
carbon. Treated soils can be used as fill material and placed back in the excavated area if 
residual metals levels are sufficiently low. Both the organic phase liquid condensate and 
the spent carbon will require further treatment and disposal. 

The sequence of activities that would be performed in this alfsrnative consist of the 
following: 

• Construction of the treatment unit and soil storage pad 

• Screen all material larger than 2 inches from soil 

• Shred material larger than 2 inches 

• Convey soils to processing system 

• Transfer treated soil to storage pad for temporary storage 

• Sample treated soil to monitor contaminant removal 
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• Regrade site 

• Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

• Apply additional cover material if needed to comply with SFRWQCB requirements 
and in areas exceeding 10 mg/kg TPH 

Protection of human health and the environment: The risk to the environment, and 
the risk resulting from migration of TPH contaminants to groundwater would be reduced 
because most of the TPH contamination source would be removed. 

Compliance with ARARs: A cleanup goal for TPH (10 mg/kg) has been established 
to provide protection of the underlying groundwater. Low temperature thermal desorption 
has been proven to be an effective treatment for the remediation of TPH contamination in 
soil. Under favorable conditions the remedial action objective may be attained. However, 
if heavy hydrocarbons or oils are present, this desorption may not be able to remove all of 
the contamination. A treatability study is needed for confirmation. 

With proper technology implementation, action-specific ARARs that apply to low 
temperature thermal desorption would be met. Action-specific ARARs include 
excavation, stockpiling, air emissions placement of treated soil and covering area 
according to SFRWQCB requirements. These requirements may require compliance to 
RCRA waste levels if the soil is determined to be a RCRA waste. For the soil to be 
classified as a RCRA waste, the soil contaminants must be either a listed hazardous waste 
or be a characteristic waste (TCLP characteristic of a hazardous waste). Additionally, if 
the soil is determined to be a RCRA waste, RCRA land disposal restrictions will apply. 

This alternative can be made consistent with location-specific ARARs with careful 
management of discharge and construction. Location-specific ARARs for wetlands, 
critical habitats and endangered species protection must be studied during the design phase 
of this alternative. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
would be protective in the long-term because most of the TPH contamination would be 
removed in the soil, thus removing the potential groundwater contamination source. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption would reduce the TPH contaminants toxicity, mobility and volume. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Air emission must be monitored and controlled. Remediation is 
expected to be complete in one year. 

Implementability: Low temperature thermal desorption may be readily implemented 
as it is a proven technology, components are commercially available, and it can be reliably 
operated. Administrative implementation may be difficult due to local air permitting and 
anticipated public resistance to thermal processes. 
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Cost: Remediation of soils contaminated with TPH at the Pump Station involves 
excavating and treating 810 cubic yards of soil from the stockpile and near AST-5. In 
addition, 270 cubic yards of cover material should be applied to the area at AST-5 and 380 
cubic yards at the stockpile. The estimated cost for this alternative and assumptions used 
are presented in Table DF-4.3 in Appendix D. Capital costs are estimated to be $281,000 
and the project is estimated to take 6 months. The present worth cost is equal to the 
capital cost. 

State acceptance: Regulatory acceptance should be attainable due to this technology's 
proven effectiveness in remediating TPH contaminated soil. 

Community acceptance: Community acceptance may be difficult because of public 
perception regarding the thermal treatment process. 

63.4 S2/S6/S7: Excavation, Capping and Biological Treatment followed by 
Solidification/Stabilization (Pump Station). 

Biological treatment followed by solidification/stabilization is a treatment alternative 
effective in treating organic contaminants by biological treatment followed by residual 
metals management. The process begins with conventional biological treatment. Soils are 
excavated and placed in a controlled treatment unit. The soil is aerated either 
mechanically by tilling or passively by drawing air through vent pipes placed in soil piles. 
Aeration stimulates the metabolism and growth of indigenous microorganisms that 
degrade a wide range of organics including TPH. Nutrients or special microorganisms can 
also be added to enhance the remediation process. 

Upon completion of the bioremediation, solidification additives are mixed with the 
metals contaminated soil. The solidification additives immobilize contaminants by 
incorporating them into the structure of a stable, relatively nonleachable, and non- 
degradable soil matrix. Prior to selecting the solidification additives, analytical and 
physical characterization must be performed to ensure compatibility and effectiveness. A 
process flow diagram is shown in Appendix E. 

Solidification/stabilization is a demonstrated effective technology for the treatment of 
heavy metals and it has been employed at several CERCLA sites in repeated applications 
(EPA 1988). It is also effective in immobilizing PAH contamination based on bench scale 
tests (EPA 1990c). 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of the bioremediation treatment unit 

• Excavation of contaminated soils and placement in treatment unit 

• Application of nutrients and micro-organisms if needed 

• Tilling of soils and nutrients as needed 

• Biodegradation of contaminated soils 

• Soil sampling to monitor contaminant degradation progress 
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• Application of solidification agents 

• TCLP metals analysis 

• Provide additional cover material if needed per SFRWQCB requirements and in 
across exceeding 10 mg/kg TPH 

• Regradesite 

Protection of human health and the environment: Biodegradation followed by 
solidification/stabilization would be effective in protecting human health and the 
environment against TPH, PAH, and heavy metals. However, bioremediation has not 
demonstrated its effectiveness in degrading DDD or DDT on a commercial scale (EPA 
1988). DDT and DDD may be treated by solidification/stabilization, but a treatability test 
would be needed to confirm. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Bioremediation has been proven to be an effective treatment for the remediation of TPH 
contamination in soil. Under favorable conditions the TPH and PAH remedial action 
objective may be attained. Solidification/stabilization may be effective in immobilizing 
residual PAH contaminants and metals based on bench and pilot scale tests (EPA 1990c). 
It may be possible to comply with the no-cover criteria by applying the combined 
bioremediation followed by solidification alternative. A treatability test would be needed 
to confirm treatment effectiveness. An alternative treatment might be used if necessary to 
treat DDD and DDT contaminated soil. Bioremediation/solidification could be used to 
treat soils that do not have DDD or DDT. Solidification/stabilization would fulfill metal 
requirements. 

All action-specific ARARs that apply to excavation and biotreatment and solidification/ 
stabilization would be met with proper technology implementation. Action-specific 
ARARs include excavation, stockpiling, air emissions, land treatment, placement of 
treated soil and covering area according to SFRWQCB requirements. These requirements 
may require compliance to RCRA waste levels if the soil is determined to be a RCRA 
waste. For the soil to be classified as a RCRA waste, the soil contaminants must be either 
a listed hazardous waste or be a characteristic waste (TCLP characteristic of hazardous 
waste). Additionally, if the soil is determined to be a RCRA waste, RCRA land disposal 
restrictions will apply. 

Location-specific ARARs do not apply for Wetland Option. 

Long-term effectiveness and permanence: Bioremediation followed by 
solidification/stabilization would not be protective in the long-term because TPH and PAH 
would be removed in the soil and the heavy metals would be immobilized. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
followed by sohdification/stabilization would reduce the toxicity, mobility, and volume of 
TPH, PAH, and metals. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, which could be 
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minimized with engineering controls and personal protection equipment. There is minimal 
risk to the public during remediation. Cleanup time is expected to be approximately two 
years. 

Implementability: Bioremediation followed by solidification/stabilization may be 
readily implemented as they are proven technologies, components are commercially 
available, and it can be reliably operated. 

Cost: Remediation of soils contaminated with TPH, and metals at the Pump Station 
involves excavating and treating 210 cubic yards of soil near AST-7. In addition, 440 
cubic yards of cover material will be applied to the area of contamination. The estimated 
cost for this alternative and assumptions used are presented in Table DF-4.4 in Appendix 
D. Capital costs are estimated to be $64,000 and annual costs are estimated to be $27,000 
per year. The present worth cost is estimated to be $111,000 assuming a two-year project 
life and ten percent annual interest rate. 

State acceptance: Regulatory acceptance should be attainable due to this technology's 
likely effectiveness in remediating TPH, PAH, and metals. Another technology could be 
selected for treating soils contaminated with DDD or DDT. 

Community acceptance: Community acceptance should be attainable because of the 
public perceptions regarding active treatment of contaminants. 

6.3.5 S2/S8/S7: Excavation, Capping and Low Temperature Thermal Desorption 
Followed by Solidification/Stabilization (Pump Station). 

Low temperature thermal desorption followed by solidification/stabilization is a 
combined treatment alternative to remediate organics and heavy metals. The process 
begins by excavating the contaminated soil and processing it through a rotary dryer used to 
heat the contaminated materials and drive off water and organic contaminants. The 
volatilized gases driven from the soil are collected by a gas treatment system. The gas 
treatment system typically includes a scrubber and heat exchangers to condense out as 
liquids the organic contaminant and water vapors. The remaining gas is then cleaned by 
passing through carbon absorption filters. A process flow diagram is shown in Appendix 
E. 

Solidification additives are then mixed with the treated soils from the thermal 
desorption unit. The solidification additives immobilize contaminants by incorporating 
them into the structure of a stable, relatively nonleachable, and non-degradable soil matrix. 
Prior to selecting the solidification additives, extensive analytical and physical 
characterization must be performed to ensure compatibility and effectiveness. 

Low temperature thermal desorption would be successful in removing the TPH and 
other contamination. The vapor pressure of the PAH contaminants is less than TPH and 
thermal desorption will not be as effective at the same operating conditions. However, no 
reference source was obtained stating that low temperature thermal desorption has been 
proven on a commercial scale for the removal of PAHs, DDD, or DDT. Both DDT and 
DDD have very low volatility and are not likely to be treated effectively by low 
temperature   thermal   desorption.      It  may   be  possible   to  treat  DDD/DDT  by 
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solidification/stabilization process. A treatability test is needed to confirm treatment 
effectiveness. Solidification/stabilization is a demonstrated effective technology for the 
treatment of heavy metals and it has been employed at several CERCLA sites in repeated 
applications (EPA 1988). 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pad 

Excavation of contaminated soils and transport to storage pad 

Screen all material larger than 2 inches from soil 

Shred material larger than 2 inches 

Convey soils to processing system 

Transfer treated soil to storage pad for temporary storage 

Sample treated soil to monitor contaminant removal 

Application of solidification agents 

TCLP metals analysis 

Regrade site 
Apply additional cover material if needed per SFRWQCB requirements and in areas 
that exceeds 10 mg/kg TPH 
Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: Low temperature thermal 
desorption followed by solidification/stabilization would be effective in protecting the 
environment against TPH, and heavy metals. The technology's effectiveness in reducing 
the risk posed from the PAHs, DDD and DDT can not be explicitly evaluated because the 
technology's effectiveness has not been proven on a commercial scale at other CERCLA 
sites. A treatability study would need to be conducted if this alternative is selected. A 
treatability test is needed to confirm if solidification/stabilization is effective in treating 
PAHs, DDD and DDT. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Lo"/ temperature thermal desorption has teen proven to be an effective treatment for the 
remediation of TPH contamination in soil and will likely reduce PAH concentration 50 to 
65 percent (EPA 1990c). Solidification/stabilization has demonstrated effectiveness in 
managing heavy metals. Solidification/stabilization may be effective in immobilizing 
PAHs, DDD and DDT, however, a treatability test is needed to confirm this. 

With proper technology implementation, action-specific ARARs that apply to low 
temperature thermal desorption followed by solidification/stabilization would be met. 
Action-specific ARARs include excavation, stockpiling, air emissions, and applying 
additional cover material if needed. These requirements may require compliance to 
RCRA waste levels if the soil is determined to be a RCRA waste.   For the soil to be 
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classified as a RCRA waste, the soil contaminants must be either a listed hazardous waste 
or be a characteristic of a hazardous waste). Additionally, if the soil is determined to be a 
RCRA waste RCRA land disposal restrictions will apply. 

Location-specific ARARs do not apply for the Wetland Option. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
followed by solidification/stabilization would be protective in the long-term for soils 
contamination with TPH and metals because TPH would be removed and the heavy metals 
would be stabilized. Solidification/stabilization may be effective in treating low 
concentrations of PAH, DDT, or DDD, however, it has not been proven to be successful 
on a commercial scale. A treatability study would need to be conducted to determine the 
long-term effectiveness. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption followed by solidification/stabilization would reduce the toxicity, 
mobility, and volume of TPH, PAHs, DDT, DDD, and heavy metals. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, which may be 
minimized with engineering controls and personal protection equipment. Air emissions 
must be monitored and controlled. The remediation period is expected to be one year. 

Implementability: Low    temperature    thermal    desorption    followed    by 
solidification/stabilization may be readily implemented as they are proven technologies, 
components are commercially available, and it can be reliably operated. Administrative 
implementation may be difficult due to local air permitting and anticipated public 
resistance to thermal processes. DDD and DDT are highly chlorinated aromatic 
compounds and the air board would likely be very reluctant to permit thermal desorption 
of soils contaminated with halogenated compounds. It may be possible to attain a permit 
to treat PAH by this alternative. 

Cost: Remediation of soils contaminated with TPH, and metals at the Pump Station 
involves excavating and treating 210 cubic yards of soil near AST-7. In addition, 440 
cubic yards of cover material will be applied to the area of contamination. The estimated 
cost for this alternative and assumptions used are presented in Table DF-4.5 in Appendix 
D. Capital costs are estimated to be $127,000. The present worth cost is the same as the 
capital cost assuming a six-month project life. 

State acceptance: Regulatory acceptance is not likely for soils contaminated with 
DDD or DDT. State agencies may accept thermal desorption for those soils that are not 
contaminated with chlorinated compounds provided an alternate treatment is selected for 
DDD and DDT contamination. The soils near AST-6, however, contain beta benzene 
hexachloride which is not readily treated by thermal desorption. 

Community acceptance: Community acceptance may be difficult because of 
perception regarding thermal treatment processes in their communities. 
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6.3.6 S2/S9/S7: Excavation, Capping and Off-site Thermal Destruction Followed by 
Solidification/Stabilization (Pump Station). 

This alternative is initiated with conventual excavation of the contaminated sediment 
followed by off-site transportation which may be completed by truck or rail. Treatment of 
contaminated soil involves incineration at high temperature (>2000° F) to destroy and 
remove contaminants. The treatment facility is responsible for and will certify the 
destruction of the waste, treatment of the off-gas, and final disposal of incinerator 
residuals (ash). A process flow diagram is shown in Appendix E. 

Disposal of the incineration ash would require solidification if heavy metal 
concentrations exceed action-specific ARARs requiring treatment of the residual ash prior 
to land disposal with solidification/stabilization. The process involves the addition of 
solidification additives mixed with the residual ash. The solidification additives 
immobilize contaminants by incorporating them into the structure of a stable, relatively 
nonleachable, and non-degradable soil matrix. Prior to selecting the solidification 
additives, extensive analytical and physical characterization must be performed to ensure 
compatibility and effectiveness. Following treatment, and after the solidified mixture has 
passed the TCLP test, it can be returned to the excavation on site. 

A significant portion of the cost for off-site incineration is transportation, because 
California does not have a commercial incineration facility. For costing purposes, the 
Rollins Facility in Deer Park, Texas was selected as the designated incineration facility. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Excavation of contaminated soils 

• Transportation of contaminated soils to off-site incineration facility 

• Incineration 

• Application of solidification agents to residual ash 

• TCLP metals analysis 

• Disposal of solidified ash 

• Apply cover material per SFRWQCB requirements and in areas that exceed 10 
mg/kgTPH 

• Regradesite 

Protection of human health and the environment: This alternative provides 
protection for the environment by providing a proven remedy that destroys the organic 
contaminants present and successfully manages the remaining inorganics, providing a 
long-term permanent solution. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Off-site incineration is proven to be an effective treatment for the remediation of PAH, 
TPH, DDT, and DDD contamination in soil. Solidification/stabilization has demonstrated 
effectiveness in managing heavy metals. 
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Action-specific ARARs that apply to off-site incineration followed by 
solidification/stabilization include excavation, providing a cover if needed per SFRWQCB 
requirements, air emissions, and Department of Transportation requirements. 
Additionally, the designated incineration facility will be responsible for fulfilling action- 
specific ARARs that apply to their process. These ARARs include incineration ARARs as 
presented in Appendix F, Table F-2, which would be applicable if the waste is determined 
to be a RCRA hazardous waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of hazardous waste). All action-specific ARARs may be met with proper 
technology implementation. 

Location-specific ARARs do not apply for the Wetland Option. 

Long-term effectiveness and permanence: This alternative would result in complete 
destruction of TPH, PAH, DDD, and DDT contamination. The heavy metals 
contamination would be effectively managed by solidification/stabilization. 

Reduction of toxicity, mobility, or volume through treatment: Off-site incineration 
would be effective in reducing the toxicity, mobility, or volume of the organic 
contaminants. The mobility of the heavy metal contamination would be reduced by 
solidification/stabilization. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation and material handling. However, with engineering 
controls and personal protection equipment the technology can be implemented 
effectively. The off-site facility should meet RCRA requirement and be protective of the 
community. 

Implementability: Off-site incineration followed by solidification/stabilization may be 
readily implemented as it is a proven technology, and it can be reliably operated. 
However, RCRA facility capacity may be limiting. 

Cost: Remediation of sediments contaminated with TPH, PAHs, pesticides and metals 
involves excavating and treating 22,220 cubic yards of sediment. In addition, 33,300 
cubic yards of cover material will be applied to the area of contamination in the tidal 
wetlands. The estimated costs for this alternative and assumptions used are presented in 
Table DF-4.9 in Appendix D. Capital costs are estimated to be $54,105,000. The present 
worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance should be attainable because this alternative 
would result in complete destruction of organic contaminants and management of the 
inorganics by controlling their mobility. The state would prefer that soil treatment and 
disposal be done on site if possible. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk. The public would prefer not to transport hazardous materials for treatment if 
possible. 
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6.3.7 S2/S7/S11: Excavation, Capping and Chemical Oxidation followed by 
Solidification/Stabilization (Pump Station). 

Chemical oxidation processes are an effective remedial alternative for the treatment of 
organic contaminants by transforming contaminants into less toxic substances. Oxidizing 
agents such as ozone and hydrogen peroxide are added to the sediment facilitate organic 
contaminant degradation. The oxidizing agents attack carbon-carbon bonds oxidizing the 
organic species to carbon dioxide and water. In the process, the sediments would be 
mixed with the oxidizing agent and placed into a controlled treatment unit for continued 
contaminant degradation. A process flow diagram is shown in Appendix E. 
Solidification/stabilization is a demonstrated technology for the treatment of heavy metals 
and it has been employed at several CERCLA sites in repeated applications (EPA 1988). 

The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of sediment storage pads and processing system 

• Convey soils to processing system for application of oxidizing agents 

• Placement of sediments into treatment unit 

• Sample treated sediments to monitor contaminant removal 

• Application of solidification agents 

• TCLP metal analysis 

• Provide additional cover material if needed per SFRWQCB requirements and in 
areas that exceed 10 mg/kg TPH 

• Regradesite 

Protection of human health and the environment: The risk to the environment 
would be reduced. However, DDT and DDD would degrade to DDE as an intermediate 
reaction product which is also toxic. Continued treatment by chemical oxidation could 
ultimately produce nontoxic end products and acid. The acid can be neutralized by 
conventional techniques. A treatability test is needed to confirm whether chemical 
oxidation is effective for PAHs, DDD, and DDT. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Chemical oxidation has been proven to be an effective treatment for the remediation of 
TPH contamination in soil. Under favorable conditions the remedial action objective may 
be attained. The efficiency of chemical oxidation in treating PAH, DDD, and DDT is not 
known and a treatability study is needed. Solidification/stabilization would reduce the 
mobility of PAH, pesticides and metals. 

With proper technology implementation, action specific ARARs that apply to 
excavation and chemical oxidation would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, on-site replacement of treated sediment, providing 
additional cover material if required, and possible treatment of spent oxidizing solution. 
These requirements may require compliance to RCRA waste levels if the sediment is 
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determined to be a RCRA waste. For the sediment to be classified as a RCRA waste, the 
sediment contaminants must be either a listed hazardous waste or be a characteristic waste 
(TCLP characteristic of a hazardous waste). Additionally, if the sediment is determined to 
be a RCRA waste, RCRA land disposal restrictions will apply. 

Location-specific ARARs do not apply for the Wetland Option. 

Long-term effectiveness and permanence: Chemical oxidation would be protective in 
the long-term because most of the TPH contamination would be transformed into less 
toxic substances in the sediment. Chemical oxidation is typically not used to treat PAH or 
pesticides. The efficiency of chemical oxidation in treating PAH and DDD/DDT is not 
known and a treatability study is needed. Solidification/stabilization would reduce the 
mobility and impact of nickel and other contaminants. 

Reduction of toxicity, mobility, or volume through treatment: Chemical oxidation 
would reduce the toxicity, mobility, and volume of the TPH and metal contamination. 
Chemical oxidation could create toxic intermediate products. Additional tests to confirm 
complete destruction of DDT, DDD and intermediate products would be needed. The 
effect of chemical oxidation on PAH is not known. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. The risk to the community is minimal during remediation since 
contaminants will be destroyed. The remediation period is approximately one year. 

Implementability: Chemical oxidation and solidification/stabilization technologies 
may be readily implemented since, components are commercially available. 

Cost: Remediation of sediments contaminated with TPH, PAHs, pesticides and metals 
at the Pump Station involves excavating and treating 22,200 cubic yards of soil. In 
addition, 33,300 cubic yards of cover material will be applied to the area of contamination 
in the tidal wetlands. The estimated cost for this alternative and assumptions used are 
presented in Table DF-4.10 in Appendix D. Capital costs are estimated to be $6,102,000. 
There are no groundwater monitoring costs associated with the Wetland Option. The 
present worth cost is the same as the capital cost. 

State acceptance: Regulatory acceptance should be attainable provided additional 
sampling is included to insure that intermediate products are also remediated during 
treatment. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term risk 
to the groundwater should be favorable. 

6.3.8 S2/S12: Excavation, Capping and Soil Washing (Pump Station) 

Direct soil washing is a chemical/physical treatment method for organic and heavy 
metal contaminated soils. It extracts contaminants from soil and sediment with washing 
solution such as water, organic solvents, surfactants, acids, or bases. Prior to selecting the 
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washing solution, extensive analytical and physical characterization must be performed to 
ensure compatibility and effectiveness. After treatment, the detoxified soil can be returned 
to the excavation as fill material. A process flow diagram is shown in Appendix E. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pads 

Excavation of contaminated soils and transport to storage pad 

Screen all material larger the .25 inches from soil 

Shred material larger than .25 inches 

Convey soils to processing system 

Treat soils with washing solution 

Dewater treated soils 

Sample treated soil to monitor contaminant removal 

Treatment of waste water (washing solution) 

Provide additional cover material if needed per SFRWQCB requirements and in 
areas that exceed 10 mg/kg TPH 

Regrade site 
Protection of human health and the environment; Soil washing is an effective 

technology for the treatment of DDT, DDD, DDE, and some heavy metals in soils. Soil 
washing is only marginally effective in treating PAH concentration (80 percent average 
removal effective) (EPA 1990c). 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Other chemicals of concern include PAHs, pesticides and heavy metals. Washing 
additives would be selected that would remediate chemicals of concern. Sequential 
washing steps may be needed in order to comply with chemical specific ARARs. 

All the action specific ARARs that apply to excavation and soil washing would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, providing additional cover material if required 
by SFRWQCB, and possibly treatment of washwater prior to discharge. These ARARs 
may require compliance to RCRA waste levels if the soil is determined to be a RCRA 
waste. For the soil to be classified as a RCRA waste, the soil contaminants must be either 
a listed hazardous waste or be a characteristic waste (TCLP characteristic of a hazardous 
waste). Additionally, if the sediment is determined to be a RCRA waste, RCRA land 
disposal restrictions will apply. 

Location-specific ARARs do not apply for the Wetland Option. 

Long-term effectiveness and permanence: Soil washing may be protective in the 
long-term because the heavy metals and organics would be removed from the soil and 
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Sediment, thus preventing direct contact with the contaminated sediment, and minimizing 
potential leaching of the residual contaminants. However, a treatability study would be 
needed to determine the technology's effectiveness for the chemicals of concern. 

Reduction of toxicity, mobility, or volume through treatment: Soil washing may 
reduce the toxicity, mobility, and volume of the heavy metals and small amounts of 
organics at the site. However, a treatability study would be needed to determine the 
technology's effectiveness for the chemicals of concern. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, however, engineering 
controls and personal protection equipment can minimize exposure. The process would 
remove contaminants from the soil. 

Implementability: Soil washing may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: Remediation of sediments contaminated with TPH, PAHs, pesticides and metals 
involves excavating and treating 22,220 cubic yards of sediment. In addition, 33,300 
cubic yards of cover material will be applied to the area of contamination in the tidal 
wetlands. The estimated cost for this alternative and assumptions used are presented in 
Table DF-4.11 in Appendix D. Capital costs are estimated to be $5,675,000. There are no 
groundwater monitoring costs associated with the Wetland Option. The present worth cost 
is the same as the capital cost assuming a twelve month project life. 

State acceptance: Regulatory acceptance should be attainable if a treatability study 
demonstrates that the technology is effective in removing the chemical of concern from 
the soil and sediment. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term risk 
to the environment should be favorable if the technology is proven effective. 

6.4 SITE 5: FORMER SEWAGE TREATMENT PLANT 

Soils in the former sludge drying beds require remediation due to the presence of 
pesticides identified in the El ecological risk assessment (DDT, DDD, DDE, dieldrin, and 
endrin) and metals (mercury and silver) which exceed the no-cover sediment screening 
criteria (Engineering-Science 1993). Two of the analytes, mercury and dieldrin pass the 
with-cover sediment criteria. Sample TP-MW-101 exceeds the SFRWQCB nickel criteria 
and requires the area be covered. Soils in the sludge drying beds also exceed the TPH 
cleanup goal (100 mg/kg). The sediments do not require remediation based on samples 
taken for the Environmental Investigation and the ecological risk assessment. Sample TP- 
SD-3 exceeds the SFRWQCB nickel criteria. However, since this sample is in the tidal 
wetland, it has been assigned to Operable Unit 2 and is discussed as part of the Pump 
Station. TPH concentrations were not measured in the sediment samples. Table 2.6 
summarizes the analytes that require remediation at the former sewage treatment plant. 
The with-cover option requires that the top two feet of soil be excavated and treated 
provided 3 feet of clean or treated soil is used as a cover material.  Selecting the with- 
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cover option would reduces the total volume of soil treated, and reduce the volume of soil 
that requires treatment for metals, pesticides, and PAH contamination. 

Remedial alternatives retained for this site include: 

• SI: No Action; 
• S2/S9/S7: Excavation, Capping and Thermal Destruction followed by 

Solidification/Stabilization; 
• S2/S11/S7: Excavation, Capping and Chemical Oxidation followed by 

Solidification/Stabilization; and 

• S2/S12: Excavation, Capping and Soil Washing. 

The following four sections present the evaluation for these alternatives relative to the 
evaluation criteria. Additionally, Figure 6.4 presents the summary of the retained remedial 
alternatives relative to the evaluation criteria. 

6.4.1 SI: No Action (FSTP) 

The no action alternative was retained after evaluation in the screening stage to provide 
a basis of comparison to the other alternatives. The no action alternative for soil and 
sediment at this site would consist of no remedial activities. The soil would remain in 
place. 

Protection of human health and the environment: Under the no action alternative, 
no remediation would take place, and the risks to the environment would not change. This 
alternative does not fulfill the intent of the CERCLA/SARA by providing permanent 
protection of the environment. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established 
and is exceeded under this alternative. Other chemicals of concern that exceed ecological 
risk goals or the sediment screening criteria include pesticides and heavy metals. There 
are no action specific ARARs pertaining to a no action alternative. Location specific 
ARARs do not apply for the Wetland Option. 

Long-term effectiveness and permanence: The no action alternative would not be 
directly effective in reducing residual contamination. TPH would naturally degrade over 
time, but pesticides and metals will likely persist. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not reduce the toxicity, mobility, or volume of contaminants through 
treatment. 

Short-term effectiveness: With the no action alternative, there are no impacts to the 
community, site workers, and environment resulting from the implementation of this 
alternative. 

Implementability: This alternative is readily implemented, because no remedial 
actions are required. However, administrative implementation may be difficult due to 
state and community acceptance. 
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Cost: There are no costs associated with the no-action alternative if the Wetland 
Option is pursued. If there is no groundwater monitoring and no soils treatment, then 
there would be no costs associated with the no action alternative. A variation of the no 
action alternative is considered at the FSTP site. This would involve installing monitoring 
wells downgradient of the drying beds and quarterly monitoring for one year. The cost for 
this variation is $30,600 and the assumptions used are presented in Table DWM-5C in 
Appendix D. The cost for monitoring is kept separate in order to be easily combined with 
soil remedial alternatives in Section 7, Conclusions. This alternative assumes soil 
remediation will take place. 

State acceptance: Regulatory acceptance may be difficult to attain because this 
alternative will not provide complete protection of human health and the environment. 

Community acceptance: Community acceptance may also be difficult to attain due to 
public perceptions regarding land use and lack of active treatment of contaminants. 

6.4.2 S2/S9/S7: Excavation, Capping and Off-site Thermal Destruction followed by 
Solidification/Stabilization (FSTP). 

This alternative is initiated with conventual excavation of the contaminated soil 
followed by off-site transportation which may be completed by truck or rail. Treatment of 
contaminated soil involves incineration at high temperature (>2000° F) to destroy the 
contaminants. The treatment facility is responsible for and will certify the destruction of 
the waste, treatment of the off-gas, and final disposal of incinerator residuals (ash). A 
process flow diagram is shown in Appendix E. 

Disposal of the incineration ash would require solidification if heavy metal 
concentrations exceed action specific ARARs requiring treatment of the residual ash prior 
to land disposal with solidification/stabilization. The process involves the addition of 
solidification additives mixed with the residual ash. The solidification additives 
immobilize contaminants by incorporating them into the structure of a stable, relatively 
nonleachable, and non-degradable soil matrix. Prior to selecting the solidification 
additives, extensive analytical and physical characterization must be performed to ensure 
compatibility and effectiveness. Following treatment, and after the solidified mixture has 
passed the TCLP test, it can be returned to the excavation on site. 

This alternative is being considered for treating the soils in the former sludge drying 
beds. The area near TP-MW-101 will be covered with 3 feet of non-engineered fill. If 
TPH greater than 10 mg/kg reruain then the area would also be covered with clean fill. 
The sequence of activities that would be performed in this alternative consist of the 
following: 

• Excavation of contaminated soils 

• Transportation of contaminated soils to off-site incineration facility 

• Incineration 

• Application of solidification agents to residual ash 

• TCLP metals analysis 
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• Disposal of solidified ash 

• Provide cover material if needed per SFRWQCB requirements and in areas that 
exceed 10 mg/kg TPH 

• Regradesite 

Protection of human health and the environment: This alternative provides 
protection for the environment by providing a proven remedy that destroys the organic 
contaminants present and successfully manages the remaining inorganics, providing a 
long-term permanent solution. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Pesticides and metals detected throughout the former sludge treatment beds require 
treatment based on the ecological risk assessment. Off-site incineration is proven to be an 
effective treatment for the remediation of organic contamination in soil. 
Solidification/stabilization has demonstrated effectiveness in managing heavy metals. 

Action specific ARARs that apply to off-site incineration followed by solidification/ 
stabilization include excavation, air emissions, and Department of Transportation 
requirements. Additionally, the designated incineration facility will be responsible for 
fulfilling action specific ARARs that apply to their process. These ARARs include 
incineration ARARs as presented in Appendix F, Table F-2, which would be applicable if 
the waste is determined to be a RCRA hazardous waste. For the soil to be classified as a 
RCRA waste, the soil contaminants must be either a listed hazardous waste or be a 
characteristic waste (TCLP characteristic of hazardous waste). 

Location-specific ARARs do not apply for the Wetland Option. 

Long-term effectiveness and permanence: This alternative would result in complete 
destruction of pesticides, and TPH contamination. The heavy metals contamination would 
be effectively managed by solidification/stabilization. 

Reduction of toxicity, mobility, or volume through treatment: Off-site incineration 
would be effective in reducing the toxicity, mobility, or volume of the organic 
contaminants. The mobility of the heavy metal contamination would be reduced by 
solidification/stabilization. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation and material handling. However, with engineering 
controls and personal protection equipment the technology can be implemented 
effectively. Incineration would destroy organic contaminants and metal would be 
immobilized by solidification. 

Implementability: Off-site incineration may be readily implemented as it is a proven 
technology, and it can be reliably operated. However, RCRA facility capacity may be 
limiting. 

Cost: Remediation of soils and sediments contaminated with TPH, PCB, pesticides 
and metals involves excavating and treating 1,200 cubic yards of soil and sediment. In 
addition 1,940 cubic yards of cover material will be applied to the area of contamination. 
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The estimated cost for this alternative and assumptions used are presented in Table DF-5.2 
in Appendix D. Capital costs are estimated to be $2,697,000. The present worth cost is 
the same as the capital cost. 

State acceptance: Regulatory acceptance should be attainable because this alternative 
would result in complete destruction of organic contaminants and management of the 
inorganics by controlling their mobility. The state would prefer that the soil be treated and 
disposed of on site if possible. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term 
risk. The public would prefer not to transport hazardous materials but instead treat the 
soil/sediment on site. 

6.4.3 S2/S11/S7: Excavation, Capping and Chemical Oxidation Followed by 
Solidification/Stabilization (FSTP) 

Chemical oxidation processes are an effective remedial alternative for the treatment of 
organic contaminants by transforming contaminants into less toxic substances. Oxidizing 
agents such as ozone and hydrogen peroxide are added to soil facilitate organic 
contaminant degradation. The oxidizing agents attack carbon-carbon bonds oxidizing the 
organic species to carbon dioxide and water. In the process, soils would be mixed with the 
oxidizing agent and placed into a controlled treatment unit for continued contaminant 
degradation. A process flow diagram is shown in Appendix E. 

The solidification/stabilization treatment technology is typically used to immobilize 
heavy metal contamination. The technology uses solidification additives to immobilize 
contaminants by incorporating them into the structure of a stable, relatively nonleachable, 
and non-degradable soil matrix. The process begins by conventionally excavating the 
contaminated soil and mixing the soil with the selected solidifying agent. Prior to 
selecting the solidification additives, extensive analytical and physical characterization 
must be performed to ensure compatibility and effectiveness. After the solidified mixture 
has passed the TCLP test, it can be returned to the excavation as fill material. 

This alternative is being considered for treating the soils in the former sludge drying 
beds. The area near TP-MW-101 will be covered with 3 feet of non-engineered fill. If 
TPH greater than 10 mg/kg remain then the area would also be covered with clean fill. 
The sequence of activities that would be performed in this alternative consist of the 
following: 

• Construction of soil storage pads and processing system 

• Convey soils to processing system for application of oxidizing agents 

• Placement of soils into treatment unit 

• Screen all material larger than 2 inches from soil 

• Shred material larger than 2 inches 

• Sample treated (oxidized) soil to monitor contaminant removal 
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• Addition of solidification agents 

• TCLP metal analysis 

• Provide additional cover material if needed per SFRWQCB requirements and in 
areas that exceed 10 mg/kg TPH 

• Regradesite 

Protection of human health and the environment: The risk to the environment from 
pesticides, and TPHs would be reduced because most of the contamination source would 
be transformed into less toxic substances or immobilized by solidification/stabilization 
additives. A treatability study is needed to confirm if chemical oxidation is effective for 
DDT and DDD. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Chemical oxidation has been proven to be an effective treatment for the remediation of 
TPH contamination in soil. Pesticides detected throughout the former sludge treatment 
beds require treatment based on the ecological risk assessment. Chemical oxidation has 
not been proven in treating pesticides. A treatability study would be needed to determine 
effectiveness in attaining ARARs. Solidification/stabilization could immobilize the 
metals. 

With proper technology implementation, action specific ARARs that apply to 
excavation and chemical oxidation would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, placement of treated soil and covering area 
according to SFRWQCB requirements. These requirements may require compliance to 
RCRA waste levels if the soil is determined to be a RCRA waste. For the soil to be 
classified as a RCRA waste, the soil contaminants must be either a listed hazardous waste 
or be a characteristic waste (TCLP characteristic of a hazardous waste). Additionally, if 
the soil is determined to be a RCRA waste, RCRA land disposal restrictions will apply. 
Location-specific ARARs do not apply for the wetland scenario. 

Long-term effectiveness and permanence: TPH contamination would be transformed 
into less toxic substances in the soil. However, the effectiveness of treatment on pesticides 
needs to be evaluated. Solidification/stabilization would immobilize the metals. 

Reduction of toxicity, mobility, or volume through treatment: Chemical oxidation 
followed by solidification/stabilization would reduce the toxicity, mobility, and volume of 
the contair»5nants. The significance of the reduction of contamination should be measured 
by a treatability study. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. A treatability study is needed to demonstrate chemical oxidation 
effectiveness in treating soils contaminated with pesticides. 

Implementability: Chemical oxidation requires a treatability study prior to 
implementation to determine process conditions that could effectively treat pesticides, if 
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possible. The technology may be readily implemented and components are commercially 
available. Reliability during operations requires evaluation as part of the treatability study. 

Cost: Remediation of soils and sediments contaminated with TPH, PCB, pesticides 
and metals involves excavating and treating 1,200 cubic yards of soil and sediment. In 
addition 1,940 cubic yards of cover material will be applied to the area of contamination. 
The estimated cost for this alternative and assumptions used are presented in Table DF-5.3 
in Appendix D. Capital costs are estimated to be $367,000. The present worth cost is the 
same as the capital cost. 

State acceptance: A treatability study that demonstrates successful treatment of 
pesticide is needed in order to obtain regulatory acceptance. 

Community acceptance: A treatability study that demonstrates successful treatment of 
pesticides is needed in order to obtain regulatory acceptance. 

6.4.4 S2/S12: Excavation, Capping and Sou Washing (FSTP) 

Soil washing is a chemical/physical treatment method for organic and heavy metal 
contaminated soils. It extracts contaminants from soil and sediment with washing solution 
such as water, organic solvents, surfactants, acids, or bases. Prior to selecting the washing 
solution, extensive analytical and physical characterization must be performed to ensure 
compatibility and effectiveness. After treatment, the detoxified soil can be returned to the 
excavation as fill material. A process flow diagram is shown in Appendix E. 

This alternative is being considered for treating the soils in the former sludge drying 
beds. The area near TP-MW-101 will be covered with 3 feet of non-engineered fill. If 
TPH greater than 10 mg/kg remain then the area would also be covered with clean fill. 
The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pads 

Excavation of contaminated soils and transport to storage pad 

Screen all material larger the 0.25 inches from soil 

Shred material larger than 0.25 inches 

Convey soils to processing system 

Treat soils with washing solution 

Dewater treated soils 

Sample treated soil to monitor contaminant removal 

Treatment of waste water (washing solution) 

Provide additional cover material if needed per SFRWQCB requirements and in 
areas that exceed 10 mg/kg TPH 

Regrade site 
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Protection of human health and the environment; Soil washing is an effective 
technology for the treatment of DDT, DDD, DDE, and some heavy metals in soils. The 
effectiveness of soil washing on the remaining pesticides is not known and a treatability 
study would need to be completed to determine the technology's effectiveness for the 
chemicals of concern. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Other chemicals of concern include pesticides and heavy metals. Washing additives 
would be selected that would remediate chemicals of concern. Sequential washing steps 
may be needed in order to comply with chemical specific ARARs. A treatability study is 
recommended if soil washing is the selected remediation alternative. 

All the action specific ARARs that apply to excavation and soil washing would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, placement of treated soil, and covering area 
according to SFRWQCB requirements and possibly treatment of washwater prior to 
discharge. These requirements may require compliance to RCRA waste levels if the soil is 
determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to be a RCRA 
waste, RCRA land disposal restrictions will apply. 

Location-specific ARARs do not apply for the Wetland Option. 

Long-term effectiveness and permanence: Soil washing may be protective in the 
long-term because the heavy metals and organics would be removed from the soil. 
However, a treatability study would be needed to determine the technology's effectiveness 
for the chemicals of concern. 

Reduction of toxicity, mobility, or volume through treatment: Soil washing may 
reduce the toxicity, mobility, and volume of the heavy metals and small amounts of 
organics at the site. However, a treatability study would be needed to determine the 
technology's effectiveness for the chemicals of concern. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment, however, engineering 
controls and personal protection equipment can minimize exposure. The process would 
remove contaminants from the soil. 

Implementability: Soil washing may be readily implemented as it is a proven 
technology, components are commercially available, and it can be reliably operated. 

Cost: Remediation of soils and sediments contaminated with TPH, PCB, pesticides 
and metals involves excavating and treating 1,200 cubic yards of soil and sediment. In 
addition 1,940 cubic yards of cover material will be applied to the area of contamination. 
The estimated cost for this alternative and assumptions used are presented in Table DF-5.4 
in Appendix D. Capital costs are estimated to be $408,000 and are the same as the present 
worth cost. The project life is estimated to be six months. 
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State acceptance: Regulatory acceptance should be attainable if a treatability study 
demonstrates that the technology is effective in removing the chemicals of concern from 
the soil. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term risk 
to the environment should be favorable if the technology is proven effective. 

6.5 SITE 6: EAST LEVEE LANDFILL; SITE 8: FUEL LINES 

Soil samples from the East Levee Landfill at EL-MW-101 and EL-MW-104 exceed the 
sediment screening criteria for lead assuming the no-cover option. Lead concentrations 
near EL-MW-101 (52 mg/kg) just barely exceeds the no-cover criteria (50 mg/kg). The 
lead concentrations at EL-MW-104 is 96 mg/kg. TPH was detected in the 1987 remedial 
investigation at levels that exceed the TPH criteria in two of five sample locations at 110 
mg/kg each (Woodward-Clyde 1987). The with-cover option requires that the top two feet 
of contaminated soil be excavated and treated provided 3 feet of clean or treated soil is 
used as a cover material. 

Similarly, average lead concentrations at the fuel lines exceeded the no-cover criteria 
but do not require remediation if 3 feet of capping material is applied. Samples were 
collected in the aircraft fueling turnouts and along the fuel lines. Lead concentrations in 
the fuel line area exceed the no-cover sediment screening criteria (50 mg/kg) in three 
samples, JP-SS-1, JP-SS-6 and JP-SS-10. The remainder of the site does not require cover 
material to be applied to comply with the SFRWQCB criteria. Concentrations ranged 
from non-detect to 264 mg/kg TPH throughout the area sampled. Five sample locations 
exceed 100 mg/kg TPH. Sites that require excavation and treatment to address the TPH 
concentrations include JP-SS-3, 6, 7, 8 and 9. This corresponds to the entire 6-inch fuel 
line. The entire 6-inch fuel line would be covered with 3 feet of material to cover areas 
contaminated with TPH greater than 10 mg/kg. 

The Fuel Lines (Site 8) have been combined with the UST removal project and has 
been designated to Operable Unit 2. The East Levee Landfill remains in Operable Unit 1. 

Remedial alternatives retained for detailed evaluation include: 

• SI: No Action; 

• S2/S6/S7: Excavation, Biological Treatment Followed by 
Solidification/Stabilization, and Capping; and 

• S2/S8/S7: Excavation, Low Temperature Thermal Desorption Followed by 
Solidification/Stabilization, and Capping. 

The following sections present the evaluation for the three alternatives. Additionally, 
Figure 6.5 is a summary of the analysis relative to the evaluation criteria. 

6-38 

30-21.R7 5/9/94 



in 
to 
LU 
CC 
D 
S2 
LL 

c 
o 
Q. o 
C 

0) 

c/> 
o 
> 

CO 
c 

CO 

■u o 
E 
o 

CC 

CD 
c 

■ • 
CO 

CO 

CO 

<  ^ 

c 
CO 

CD 

s 
CD 

(/> v> 
if- ,C0 
O Uj 

g * 
co £: 
3 CO 
CO 
> 

LU 

V» 

1 8 it 

5$ s. 

I S 

a 

i» 

«•Si*« 1-8*138 
3   O   -g   Ö   *   £ 
■g |2  | > jE   « 
cc       *      ■    t 

CO 

i s £ j 
Pi O      CP 5 £ 

£ 8 
■g   a 
a 

* cc * < 
CC < 

sill i 
a. 

S "2   £ «CO P  eg   E 

- • * 
«   i  -o  Ä 

111* 
£ § | < 

c 
o c 
• c 
ft  8 

as 
UJ u. 

8 5 

Ui u. 

co in* 

UJ ü! 

O 3 

3 

»     • 

3 

O    9 

O     9 

3     9 

(3     9 

I     «Ü   «lie- •!    ci|o 

«■" N£  S  Q fi   9      N £   S   Q 5   fl 
V) (0 CO I- CO CO O     ("PäWUÜ 

X a 

.2 4-   dT. 
5   55 2  £1 S 

p.      eg 
"S 

o 

1 
*s 

"S 

i i 
•33(30 

as »330 
REV. 8  C336-18.0WG  0*06/94 ENGINEERING-SCIENCE, INC. 



6.5.1 SI: No Action (East Levee Landfill and Fuel Lines) 

The no action alternative was retained after evaluation in the screening stage to provide 
a basis of comparison to the other alternatives. The no action alternative for soil at this 
site would consist of no remedial activities. The soil would remain in place. 

Protection of human health and the environment: Under the no action alternative, 
no remediation would take place, and the risks to human health and the environment 
would not change. This alternative does not fulfill the intent of the CERCLA/SARA by 
providing permanent protection of human health and the environment. 

Compliance with ARARs: Lead is the only analyte that needs to be addressed for the 
protection of the environment. Lead concentrations exceed the no-cover criteria of 50 
mg/kg. The no action alternative would not be in compliance. There are no action 
specific ARARs pertaining to the no action alternative. Location specific ARARs do not 
apply for the Wetland Option. 

Long-term effectiveness and permanence: The no action alternative is not directly 
effective in reducing lead contamination. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative would not directly reduce the toxicity, mobility, or volume of contaminants. 

Short-term effectiveness: Short-term effectiveness is achieved with the no action 
alternative, because there are no impacts to the community, site workers, and environment 
resulting from the implementation of this alternative. 

Implementability: This alternative is readily implemented technically, because no 
remedial actions are required. However, administrative implementation may be difficult 
due to potential lack of regulatory and community acceptance. 

Cost: The no action alternative at East Levee Landfill involves decommissioning the 
five wells already in place. This is identical to the no action Development Option. At the 
Fuel Lines, there are no costs associated with the no-action alternative if the Wetland 
Option is pursued. There is no groundwater monitoring and no soils treatment. 

State acceptance: Regulatory acceptance may be difficult because this alternative 
would continue to exceed the sediment screening criteria. 

Community acceptance: Community acceptance may also be difficult due to public 
perceptions regarding land use and lack of active treatment of contaminants. 

6.5.2 S2/S6/S7: Excavation, Capping and Biological Treatment Followed by 
Solidification/Stabilization (East Levee Landfill and Fuel Lines) 

Biological treatment of contaminated soil has been proven effective for degrading 
TPHs. Biological treatment consists of excavating contaminated soil and placing this soil 
in a controlled treatment unit and either tilling the soil or drawing air through to aerate. 
Nutrients or microorganisms could be added to enhance degradation. Typically 
degradation is assumed to take 6 to 18 months. In addition 3 feet of capping material 
would be applied with the area at EL-MW-101 and EL-MW-104 in the East Levee 
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Landfill and along the 6 inch jet fuel line.    A process flow diagram is shown in 
Appendix E. 

Upon completion of the bioremediation, solidification additives are mixed with the soil. 
The solidification additives immobilize contaminants by incorporating them into the 
structure of a stable, relatively nonleachable, and non-degradable soil matrix. Prior to 
selecting the solidification additives, extensive analytical and physical characterization 
would be performed to ensure compatibility and effectiveness. Following treatment, and 
after the solidified mixture has passed the TCLP test, it can be returned to the excavation 
on site or disposed of in a landfill. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Soil sampling and analysis for TCLP metals 

Construction of the treatment unit (possibly including vent pipe and blower) 

Excavation of contaminated soils and placement in treatment unit 

Application of nutrients and micro-organisms if needed 

Tilling of soils or draw air through the pipe 

Biodegradation of contaminated soils 

Soil sampling to monitor contaminant degradation progress 

Apply cover material as needed to comply with SFRWQCB requirements and in 
areas that exceed 10 mg/kg TPH 

Regrading the site 

Protection of human health and the environment: The potential risk to the 
environment resulting from the TPH contamination would be reduced because the TPH 
contamination source would be degraded. The lead would be immobilized. The expected 
risk to the environment resulting from the lead and residual TPH at the site would be 
addressed by applying 3 feet of cover material in the areas where lead exceeds 50 mg/kg 
or where TPH exceeds 10 mg/kg. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Bioremediation has been proven to be an effective treatment for the remediation of TPH 
contamination in soil. Under favorable conditions the remedial action objective may be 
attained. Lead in soil excavated due to TPH contamination would be solidified. 

All the action specific ARARs that apply to excavation and biotreatment would be met 
with proper technology implementation. Action specific ARARs include excavation, 
stockpiling, air emissions, land treatment, and applying cover fill on-site. These 
requirements may require compliance to RCRA waste levels if the soil is determined to be 
a RCRA waste. For the soil to be classified as a RCRA waste, the soil contaminants must 
be either a listed hazardous waste or be a characteristic waste (TCLP characteristic of a 
hazardous waste). Additionally, if the soil is determined to be a RCRA waste, RCRA land 
disposal restrictions will apply. 
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Location specific ARARs do not apply to the Wetland Option. 

Long-term effectiveness and permanence: Bioremediation followed by 
solidification/stabilization would be protective in the long-term because most of the TPHs 
would be degraded in the soil and the lead immobilized. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
followed by solidification/stabilization would reduce the contaminants toxicity, mobility, 
and volume. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Exposure to community during remediation is minimal. 
Treatment would remove source of contamination. Estimated remediation period is 
2 years. 

Implementability: Bioremediation followed by solidification/stabilization and capping 
may be readily implemented as they are proven technologies, components are 
commercially available, and they can be reliably operated. 

Cost: Remediation of soils and sediments contaminated with TPH and lead at East 
Levee Landfill involves excavating and treating 280 cubic yards of soil. In addition 7,500 
cubic yards of cover material will be applied to the area of lead contamination. The 
estimated cost for this alternative and assumptions used are presented in Table DF-6.2 in 
Appendix D. Capital costs are estimated to be $109,000 and annual costs are estimated to 
be $32,000 per year. There are no groundwater monitoring costs associated with the 
Wetland Option. The present worth cost is estimated to be $165,000 assuming a two years 
project life and ten percent annual interest rate. 

Remediation of soils and sediments contaminated with TPH and lead at the fuel lines 
involves excavating and treating 670 cubic yards of soil. In addition, 1,830 cubic yards of 
cover material will be applied to the area of contamination. The estimated cost for this 
alternative and assumptions used are presented in Table DF-8.2 in Appendix D. Capital 
costs are estimated to be $133,000 and annual costs are estimated to be $68,000 per year. 
There are no groundwater monitoring costs associated with the Wetland Option. The 
present worth cost is estimated to be $251,000 assuming a two year project life and ten 
percent annual interest rate. 

State acceptance: Regulatory acceptance should be attainable. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term risk 
to the groundwater should be favorable. 

6.53 S2/S8: Excavation, Capping and Low Temperature Thermal Desorption 
Followed by Solidification/Stabilization (East Levee Landfill and Fuel Lines) 

Low temperature thermal desorption is a thermal separation process designed to remove 
organic contaminants from soil, sediments or sludges. The process begins by excavating 
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the contaminated soil and processing it through a rotary dryer used to heat the 
contaminated materials and drive off water and organic contaminants. Feed rates, 
residence times, and temperatures (500 to 800°F) can be adjusted to remove the TPH 
contaminants. 

The volatilized gases driven from the soil are collected by a gas treatment system. The 
gas treatment system typically includes a scrubber and heat exchangers to condense out as 
liquids the organic contaminant and water vapors. The remaining gas is then cleaned by 
passing through carbon absorption filters. A process flow diagram is shown in 
Appendix E. 

Treatment residuals include treated soils, liquids from the condensed gas, and spent 
carbon. Treated soils can be used as fill material and placed back in the excavated area if 
residual lead levels are sufficiently low. Both the organic phase liquid condensate and the 
spent carbon will require further treatment and disposal. 

Upon completion of the thermal desorption, solidification additives are mixed with the 
soil. The solidification additives immobilize contaminants by incorporating them into the 
structure of a stable, relatively nonleachable, and non-degradable soil matrix. Prior to 
selecting the solidification additives, extensive analytical and physical characterization 
would be performed to ensure compatibility and effectiveness. Following treatment, and 
after the solidified mixture has passed the TCLP test, it can be returned to the excavation 
on site or disposed of in a landfill. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pads 

Excavation of contaminated soils and transport to storage pad 

Screen all material larger than 2 inches from soil 

Shred material larger than 2 inches 

Convey soils to processing system 

Transfer treated soil to storage pad for temporary storage 

Sample treated soil to monitor contaminant removal; 

Regrade site 

Off-site recycle/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: The potential risk to the 
environment resulting from the TPH contamination would be reduced because the TPH 
contamination source would be removed. Lead in the areas of TPH contamination would 
be solidified. Soils also contaminated by lead throughout the remainder of the site would 
be covered with 3 feet of capping material. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Low temperature thermal desorption has been proven to be an effective treatment for the 
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remediation of TPH contamination in soil. Under favorable conditions the remedial action 
objective may be attained. Lead in the areas of TPH contamination would be solidified. 
The lead contamination throughout the remainder of the site would remain unchanged. 

With proper technology implementation, action specific ARARs that apply to low 
temperature thermal desorption would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, placement of treated soil, and covering area 
according to SFRWQCB requirements. These requirements may require compliance to 
RCRA waste levels if the soil is determined to be a RCRA waste. For the soil to be 
classified as a RCRA waste, the soil contaminants must be either a listed hazardous waste 
or be a characteristic waste (TCLP characteristic of a hazardous waste). Additionally, if 
the soil is determined to be a RCRA waste, RCRA land disposal restrictions will apply. 

Location specific ARARs do not apply to the Wetland Option. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
followed by solidification/stabilization would be protective in the long-term because most 
of the TPHs would be removed from the soil and the lead immobilized. Areas where lead 
concentrations exceed 50 mg/kg throughout the remainder of the site would be covered 
with 3 feet of material. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption followed by solidification/stabilization would reduce the contaminants' 
toxicity, mobility, and volume. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Air emission must be monitored and controlled. Remediation 
period would be less than one year. 

Implementability: Low    temperature    thermal    desorption    followed    by 
solidification/stabilization and capping may be readily implemented as they are proven 
technologies, components are commercially available, and they can be reliably operated. 
Administrative implementation may be difficult due to local air permitting and anticipated 
public resistance to thermal processes. 

Cost: Remediation of soils and sediments contaminated with TPH and lead at the East 
Levee landfill involves excavating and treating 280 cubic yards of soil. In addition 7,500 
cubic yards of cover material will be applied to the area of contamination. The estimated 
cost for this alternative and assumptions used are presented in Table DF-6.3 in Appendix 
D. Capital costs are estimated to be $183,000 which is the same as the present worth cost. 
There are no groundwater monitoring costs associated with the Wetland Option. 

Remediation of soils and sediments contaminated with TPH and lead at the Fuel Lines 
involves excavating and treating 670 cubic yards of soil. In addition 1,830 cubic yards of 
cover material will be applied to the area of contamination. The estimated cost for this 
alternative and assumptions used are presented in Table DF-8.3 in Appendix D. Capital 
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costs are estimated to be $285,000 which is the same as the present worth cost. There are 
no groundwater monitoring costs associated with the Wetland Option. 

State acceptance: Regulatory acceptance should be attainable. Since thermal 
desorption followed by solidification/stabilization has been shown to be effective in 
remediating TPH and lead contaminated soil. 

Community acceptance: Community acceptance may be difficult because public 
perception regarding thermal treatment process. 

6.6 SITE 7: AIRCRAFT MAINTENANCE 

The Aircraft Maintenance Area is divided into two subsections: Soil and sediments. 
The soil and the sediments in the storm drain vaults are part of Operable Unit 1. The 
sediments in the drainage channel are in Operable Unit 2. 

6.6.1 Soil Contamination 

Soils at the Aircraft Maintenance Area exceed the TPH criteria (100 mg/kg) at three 
sample areas, two by Building 86: AM-TP-1 (4650 mg/kg), AM-SB-2 (143 mg/kg), and 
AM-SB-10 by Building 87 (1060 mg/kg). Three samples at Aircraft Maintenance (AM- 
SB-5, AM-SB10, and AM-MW-104) exceed the SFRWQCB nickel sediment screening 
criteria of 90 mg/kg, but and less than 140 mg/kg and therefore do not require excavation 
and treatment. Contamination appears to be contained in the backfill material and does 
not migrate readily into the Bay Mud subsurface soils. The backfill material is 
approximately 2 to 4 feet deep and the areas of TPH contamination can be readily 
excavated for treatment. Beryllium is present in the fill material throughout the Aircraft 
Maintenance site. The SFRWQCB has agreed to applying cover material rather than 
excavating the fill material at the site. A significant portion of the Aircraft Maintenance 
Site will be covered with 3 feet of non-engineered fill over areas new Storage Areas 2 and 
4 that are not already paved with concrete. This area include areas containing 10 mg/kg 
TPH and the three areas containing nickel above SFRWQCB screening level. 

In situ alternatives cannot be considered for the wetland scenario since the actual time 
to clean up the site cannot be accurately predicted and the remediation process could 
exceed one year. Remedial alternatives retained for the soils include: 

SI: No Action; 

S2/S6/S7:      Excavation,   Biological   Treatment,   followed   by   Solidification/ 
Stabilization and Capping; and 

S2/S8/S7:     Excavation, Low Temperature Thermal Desorption, followed by 
Solidification/Stabilization. 

The following three sections present the evaluation for these alternatives to the nine 
evaluation criteria. Additionally, Figure 6.6 presents a summary of the detailed analysis of 
the remedial alternatives retained relative to the evaluation criteria. 
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6.6.1.1 SI: No Action (Aircraft Maintenance-Soils). 

The no action alternative was retained after evaluation in the screening stage to provide 
a basis of comparison to the other alternatives. The no action alternative for soil at this 
site would consist of no remedial activities. The soil would remain in place. The wells 
would be decommissioned. 

Protection of human health and the environment: No risk to the environment was 
identified in the risk assessment for the no action alternative (Engineering-Science 1993). 
The contamination may naturally degrade over time, however, the time cannot be 
accurately predicted. 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
The no action alternative would not be in compliance with the remedial action objective 
because of the elevated TPH concentrations. Location specific ARARs do not apply for 
the Wetland Option. 

Long-term effectiveness and permanence: The no action alternative is not directly 
effective in reducing residual contamination. The contamination may naturally degrade 
over time, however, this cannot be accurately predicted with available data. 

Reduction of toxicity, mobility, or volume through treatment: The no action 
alternative does not directly reduce the toxicity, mobility, or volume of contaminants 
through treatment. Eventually most contaminants would diminish. 

Short-term effectiveness: Short-term effectiveness is achieved with the no action 
alternative, because there are no impacts to the community, site workers, and environment 
resulting from the implementation of this alternative. 

Implementability: Technically this alternative is readily implemented, because no 
action is required. However, administrative implementation may be difficult due to 
potential lack of regulatory and community acceptance. 

Cost: The only cost associated with the no-action alternative if the Wetland Option is 
pursued is $6,000 to decommission the monitoring wells. There is no groundwater 
monitoring and no soils treatment. 

State acceptance: Regulatory acceptance may be difficult because this alternative 
would not achieve the TPH cleanup goal of 100 mg/kg through treatment. Regulatory 
acceptance may be attainable because the contamination may naturally degrade over time, 
however, the time caanot be accurately predicted. 

Community acceptance: Community acceptance may be difficult to obtain due to 
public perceptions, regarding land use and lack of active treatment of contaminants. 

6.6.1.2 S2/S6: Excavation, Capping and Biological Treatment Followed by 
Solidification/ Stabilization (Aircraft Maintenance-Soils). 

Biological treatment of contaminated soil has been proven effective for degrading TPH. 
Biological treatment consists of excavating contaminated soil and placing this soil in a 
controlled treatment unit. The soil is aerated either mechanically by tilling the soil or 
passively through a vent pipe placed in the  soil pile.  Since the flow rate is very low, 
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emissions control would not be necessary. Aeration stimulates the metabolism and growth 
of indigenous microorganisms that degrade the contaminants in the soil. Nutrients or 
special microorganisms can also be added to enhance the remediation process. The areas 
exceeding 10 mg/kg TPH would then be covered with fill material. A process flow 
diagram is shown in Appendix E. 

Upon completion of the bioremediation, solidification additives are mixed with the soil. 
The solidification additives immobilize contaminants by incorporating them into the 
structure of a stable, relatively nonleachable, and non-degradable soil matrix. Prior to 
selecting the solidification additives, extensive analytical and physical characterization 
would be performed to ensure compatibility and effectiveness. Following treatment, and 
after the solidified mixture has passed the TCLP test, it can be returned to the excavation 
on site or disposed of in a landfill. 

The sequence of activities that would be performed upon implementation of this 
alternative consist of the following: 

Construction of the treatment unit (possibly including vent pipe and blower) 

Excavation of contaminated soils exceeding 100 mg/kg TPH and placement in 
treatment unit 

Application of nutrients and micro-organisms if needed 

Tilling of soils or drawing air through soil piles 

Biodegradation of contaminated soils 

Soil sampling to monitor contaminant degradation progress 

Application of solidification agents 

Application of 3 feet of non-engineered fill to soils exceeding 10 mg/kg TPH 

Regrade site 
Protection of human health and the environment: No risk to the environment was 

identified in the risk assessment (Engineering-Science 1993). 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established. 
Bioremediation has been proven to be an effective treatment for the remediation of TPH 
contamination in sou and solidification/stabilization would immobilize the beryllium and 
the arsenic. Under favorable conditions the remedial action objective may be attained. 
Applying 3 feet of cover material satisfies the sediment criteria for nickel at Aircraft 
Maintenance. 

There are no locations specific ARARs for the Wetland Option. 

All the action specific ARARs that apply to excavation and biotreatment and 
solidification/stabilization would be met with proper technology implementation. Action 
specific ARARs include excavation, stockpiling, air emissions, land treatment, applying 
cover pit on-site, and placement of treated soil. These requirements may require 
compliance to RCRA waste levels if the soil is determined to be a RCRA waste. For the 
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soil to be classified as a RCRA waste, the soil contaminants must be either a listed 
hazardous waste or be a characteristic waste (TCLP characteristic of a hazardous waste). 
Additionally, if the soil is determined to a be RCRA waste, RCRA land disposal 
restrictions will apply. Land disposal restrictions require that hazardous wastes not be 
disposed into or onto land until the hazardous constituents are treated with a specific 
treatment technology or until constituent concentrations are reduced below specific levels. 

Long-term effectiveness and permanence: Bioremediation followed by 
solidification/stabilization would be protective in the long-term because most of the TPH 
would be degraded in the soil and immobilizing the metals. Covering the soil 
contaminated with TPH (above 10 mg/kg) would be protective because the cover would 
serve as a substrate for plant life and would act as a barrier to exposure to biota. 

Reduction of toxicity, mobility, or volume through treatment: Bioremediation 
followed by solidification/stabilization would reduce the toxicity, mobility, and volume of 
the TPH and metals contamination. 

Short-term effectiveness: Site workers may be exposed to a low levels of 
contaminants during excavation, material handling, and treatment. However, with 
engineering controls and personal protection equipment the technology can be 
implemented effectively. Remedial objectives could be achieved in approximately two 
years. 

Implementability: Bioremediation followed by solidification/stabilization and then 
covering areas with fill is readily implemented as there are proven technologies, 
components are commercially available, and can be reliably operated. 

Cost: Remediation of soils contaminated with TPH greater than 100 mg/kg at the 
Aircraft Maintenance Area involved excavating and treating 660 cubic yards of soil. 
Approximately 68,600 cubic yards of cover material 3 feet high would be applied. The 
estimated cost for this alternative and the assumptions used are presented in Table DF- 
7.1.2. The capital cost is estimated to be $547,000 and the annual costs an estimated to be 
$26,000 per year. The present worth cost is estimated to be $592,000 assuming a two year 
project life and ten percent annual interest rate. 

There are no groundwater monitoring costs associated with the Wetland Option. 

State acceptance: Regulatory acceptance should be attainable due to this technology's 
proven effectiveness in remediating TPH contamination in soil. 

Community acceptance: Community acceptance should be attainable because public 
perceptions regarding active treatment of contaminants and the reduction of long-term risk 
to the groundwater should be favorable. 

6.6.1.3 S2/S8: Excavation, Capping and Low Temperature Thermal Desorption 
Followed by Solidification/Stabilization (Aircraft Maintenance-Soils) 

Low temperature thermal desorption is a thermal separation process designed to remove 
organic contaminants from soil, sediments, and sludges. The process begins by excavating 
the contaminated soil and processing it through a rotary dryer used to heat the 
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contaminated materials and drive off water and organic contaminants. Feed rates, 
residence times, and temperatures (500 to 800° F) can be adjusted to remove TPHs, VOCs, 
orSVOCs. 

The volatilized gases driven from the soil are collected by a gas treatment system. The 
gas treatment system typically includes a scrubber and heat exchangers to condense the 
organic compounds and water vapors. The remaining gas is then cleaned by passing 
through carbon absorption filters. A process flow diagram is shown in Appendix E. 

Treatment residuals include treated soils, liquids from the condensed gas, and spent 
carbon. Treated soils can be used as fill material and placed back in the excavated area. 
Both the organic phase liquid condensate and the spent carbon will require further 
treatment and disposal. The areas exceeding 10 mg/kg TPH would then be covered with 
fill material. 

Upon completion of the thermal desorption, solidification additives are mixed with the 
soil. The solidification additives immobilize contaminants by incorporating them into the 
structure of a stable, relatively nonleachable, and non-degradable soil matrix. Prior to 
selecting the solidification additives, extensive analytical and physical characterization 
would be performed to ensure compatibility and effectiveness. Following treatment, and 
after the solidified mixture has passed the TCLP test, it can be returned to the excavation 
on site or disposed of in a landfill. 

The sequence of activities that would be performed in this alternative consist of the 
following: 

Construction of the treatment unit and soil storage pads 

Excavation of contaminated sous exceeding 100 mg/TPH and transport to storage 
pad 

Screening all material larger than 2 inches from soil 

Shredding material larger than 2 inches 

Conveying soils to processing system 

Transferring treated soil to storage pad for temporary storage 

Sampling treated soil to monitor contaminant removal 

Applying 3 feet of non-engineered fill the soils exceeding 10 mg/kg TPH 

Regrading the site 
Off-site recycling/disposal of organic phase liquid condensate and the spent carbon 

Protection of human health and the environment: No risk to the environment was 
identified by the risk assessment (Engineering-Science 1993). 

Compliance with ARARs: A cleanup goal for TPH (100 mg/kg) has been established 
to provide protection of the underlying groundwater. Low temperature thermal desorption 
has been proven to be an effective treatment for the remediation of TPH contamination in 
soil. Solidification/stabilization would immobilize the metals. Under favorable conditions 
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the remedial action objective may be attained. Applying 3 feet of cover material satisfies 
the sediment criteria for nickel at Aircraft Maintenance. 

Action specific ARARs that apply to low temperature thermal desorption and 
solidification/stabilization include excavation, stockpiling, compacting, air emissions, 
applying cover fill on-site, and placement of treated soil. All action specific ARARs may 
be met with proper technology implementation. 

Location specific ARARs do not apply for the Wetland Option. 

With proper technology implementation, action specific ARARs that apply to low 
temperature thermal desorption would be met. Action specific ARARs include 
excavation, stockpiling, air emissions, on site replacement of treated soil, and compaction. 
These requirements may require compliance to RCRA waste levels if the soil is 
determined to be a RCRA waste. For the soil to be classified as a RCRA waste, the soil 
contaminants must be either a listed hazardous waste or be a characteristic waste (TCLP 
characteristic of a hazardous waste). Additionally, if the soil is determined to be a RCRA 
waste, RCRA land disposal restrictions will apply. Land disposal restrictions require that 
hazardous wastes not be disposed into or onto land until the hazardous constituents are 
treated with a specific technology or until constituent concentrations are reduced below 
specific levels. Lead concentrations are of particular concern. 

Long-term effectiveness and permanence: Low temperature thermal desorption 
would be protective in the long-term because most of the TPH would be removed from the 
soil. Covering the area containing TPH (above 10 mg/kg) would serve as a substrate for 
plant life and would act as a barrier to exposure to biota. 

Reduction of toxicity, mobility, or volume through treatment: Low temperature 
thermal desorption followed by solidification/stabilization would reduce the toxicity, 
mobility, and volume of the TPH and metals contamination. 

Short-term effectiveness: Site workers may be exposed to low levels of contaminants 
during excavation, material handling, and treatment. However, with engineering controls 
and personal protection equipment the technology can be implemented effectively. Air 
emissions must be monitored and controlled. Remedial objective could be achieved in 
approximately one year. 

Implementability: Low    temperature    thermal    desorption    followed    by 
solidification/stabilization and covering areas with fill is readily implemented since they 
are proven technologies, components are commercially available, and thermal desorption 
can be reliably operated. Administrative implementation may be difficult due to local air 
permitting and anticipated public resistance to thermal processes. 

Cost: Remediation of soils contaminated with TPH at Aircraft Maintenance involves 
excavating and treating 660 cubic yards of soil. The estimated cost for this alternative and 
assumptions used are presented in Table DF-7.1.3 in Appendix D. Capital costs are 
estimated to be $669,000. The present worth cost is the same as the capital cost assuming 
a four month project life. There are no groundwater monitoring costs associated with the 
Wetland Option. 
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State acceptance: Regulatory acceptance should be attainable due to this technology's 
proven effectiveness in remediating soil contaminated with TPH and metals. 

Community acceptance: Community acceptance may be somewhat difficult because 
of public perception regarding thermal treatment process. 

6.6.2 Sediment Contamination 

Several analytes detected in the sediment samples exceed the no-cover sediment 
screening criteria including lead, nickel, manganese, zinc, and PAHs and hydrocarbon 
concentrations range from 230 mg/kg to 2,500 mg/kg. Manganese concentrations are less 
than background. Table 2.6 summarizes these chemicals of concern. The sediments are 
found at the base of the concrete storm drain vaults and in the drainage channel. It is 
possible that contaminants may have infiltrated through cracks that may be present in the 
storm drain lines. The option of applying 3 feet of cover material to the vaults is not 
viable and only the no-cover criteria is used for comparison. These are the same analytes 
identified in the non-flooding scenario. Alternatives for treating the sediments have 
already been evaluated in Section 4.7.2. These alternatives include sealing each of the 
storm drains, other connections to the storm drain system, and the outfall pipe. The 
estimated cost is $45,000 and assumptions are presented in Table D.7.2.4 in Appendix D. 

The drainage channel has been assigned to Operable Unit 2 and additional investigation 
will be conducted to characterize the nature and extent of contamination. The only 
sediment requiring remediation in the drainage channel based on the El is TPH. 
Additional investigation by the Corps of Engineers found metals present as well. 
Sediments in the channel exceed the no-cover criteria because of the metals present and 
the channel requires that three feet of fill be applied. The alternative for treating the 
sediments in the drainage channel are identical to those discussed in Section 4.7.2. 

Costs are summarized in Tables DF-7.2.1 through DF-7.2.3. Remediation of sediments 
contaminated with TPH involves excavating and treating 2,220 cubic yards of sediment 
and applying 3,330 cubic yards of fill. The estimated cost for biotreatment followed by 
solidification/stabilization and assumptions used are presented in Table DF-7.2.2 in 
Appendix D. Capital costs are estimated to be $358,000 and annual costs are estimated to 
be $92,000 per year. The present worth cost is estimated to be $518,000 assuming a two 
year project life and ten percent annual interest rate. The estimated cost for thermal 
desorption and assumptions used are presented in Table DF-7.2.3 in Appendix D. Capital 
costs and present worth costs are estimated to be $847,000. 
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SECTION 7 

CONCLUSIONS 

This section presents the conclusions of the detailed remedial alternatives evaluation 
conducted for soil and groundwater media at each site. The alternatives for each site 
were developed and evaluated for effectiveness, implementability, and cost (Section 3). 
Those alternatives that were retained after the screening evaluation phase were evaluated 
in further detail in Sections 4, 5, and 6 for the Development Option soil alternatives, 
groundwater alternatives, and the Wetland Option alternatives, respectively. The 
alternatives are considered relative to the nine evaluation criteria established to address 
CERCLA requirements. 

Since the full extent of contamination and contaminant cleanup goals have not been 
established for several sites at HAA, the BRAC property is being considered as two 
operable units. A proposed plan will be developed from this Alternatives Assessment for 
sites included in Operable Unit 1 based on the findings of the Final El Report 
(Engineering-Science 1993), the supplement to the Final Environmental Investigation 
(Corps 1994) and results of other investigations by the Corps of Engineers. Conclusions 
in this Alternatives Assessment are based on information known to date. Sites in 
Operable Unit 1 that have been studied in the EI/AA include the POL Area (Site 1), Burn 
Pit (Site 2), Revetment Area (Site 3), Former Sewage Treatment Plant (Site 5), East 
Levee Landfill (Site 6), Aircraft Maintenance Area (Site 7), soils and sediments in the 
concrete vaults, the Fuel Lines (Site 8) piping and soil immediately around the piping, 
and Building 442 (Site 9). 

Operable Unit 2 consists of sites for which issues have not yet been resolved and 
alternatives assessment could not be completed at this time and sites for which remedial 
action cannot be completed in the same time frame as OU-1. OU-2 includes the entire 
Pump Station Area (Site 4) soil and sediments, all of the perimeter ditch sediments 
including those adjacent to the Aircraft Maintenance Area (Site 7), and any excess 
contaminated soil that may remain after removal of the Fuel Lines (Site 8). 

The evaluations of alternatives and costs for the Pump Station Area (Site 4) and the 
perimeter ditch portion of the Aircraft Maintenance Area (Site 7) have been retained in 
this AA Report for OU-1, although these areas have been assigned to OU-2. The 
alternatives assessment for the Pump Station ASTs and soil stockpile is complete. 
However, the assessment for the Pump Station wetland sediments and the perimeter ditch 
sediments is incomplete. The volumes of contaminated sediment and cleanup standards 
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have not been established; therefore, additional investigations and analyses will need to 
be conducted to complete an AA for sites in Operable Unit 2. 

Regulatory agencies have determined that for the Development Option for OU-1 a soil 
TPH cleanup goal of 10 mg/kg will generally apply. Site-specific exceptions have been 
made based on immobility, isolation of contaminants from potential receptors, and 
distance from surface water bodies. The most notable case is the POL Area where a TPH 
cleanup goal of 100 mg/kg has been approved for soil and bedrock. For the Wetland 
Option for OU-1, a soil and sediment TPH cleanup goal of 100 mg/kg has been approved 
by the DTSC and SFRWQCB, provided that three feet of clean cover soil is placed over 
locations known to contain TPH concentrations greater than 10 mg/kg but less than 100 
mg/kg. A general groundwater cleanup goal for TPH of 50 ug/L has been determined. 
Supporting correspondence is provided in Appendix J. A well decommissioning plan 
will be prepared for all wells affected by remedial excavations and will follow 
established well decommissioning standards such as the Geotechnical Requirements for 
Wells (USATHAMA 1987). 

The conclusions of the detailed evaluation, including identification of one or more 
preferred alternative(s) for the Development Option, are presented for each of the nine 
sites in Sections 7.1 through 7.9 with subsections on soil and groundwater. Section 7.10 
discusses the potential for a centralized soil treatment alternative for Sites 2 through 8. 
Sections 7.11 through 7.17 present the conclusions of the alternatives analysis for the 
Wetland Option. Tables 7.1 and 7.2 summarize the alternatives and present worth cost 
estimates for soil and groundwater respectively, assuming the Development Option. 
Table 7.3 summarizes the present worth cost estimate assuming the Wetland Option. 

The first four alternatives listed in Table 7.1, Soil Flushing (In/Flush), Bioremediation 
(In/Biorem), Soil Vapor Extraction (In/SVE), and Bioventing (In/Biovent) are in-situ 
remediation technologies. The remaining soil alternatives require excavation and 
treatment. The costs estimated in Table 7.1 and 7.3 are based on the estimated volume of 
soil that requires treatment. Confirmation sampling during remediation could result in 
more soil being treated and thus increase the cleanup cost. The groundwater remediation 
cost estimates in Table 7.2 could change, depending on results from required future 
groundwater monitoring at the POL Area and the FSTP. Results of the Corps of 
Engineers' supplemental groundwater sampling (Corps 1994) confirmed the findings of 
the El and indicate no impact to the cost estimates and preferred alternatives for 
groundwater remediation for the Pump Station and for the FSTP. 

The No Action costs in Tables 7.1 and 7.2 (Development Option) involve up to 30 
years of groundwater monitoring. A variation of the No Action alternative is considered 
at several sites. This variation consists of decommissioning wells, one time collection of 
free water from remedial excavations, and/or limited groundwater monitoring. The costs 
for soil remedial alternatives in Table 7.1 do not include groundwater monitoring. 
However, groundwater monitoring costs are included in the groundwater remedial 
alternatives in Table 7.2. If either soil or groundwater remediation takes place it has been 
assumed for the purpose of cost estimating that groundwater monitoring would continue 
for 20 years or less at some sites. The calculations for 20 years of monitoring costs are 
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presented in Appendix D, Tables DWM-1 through DWM-8. The total cost for 
remediation of a site would be the selected soil remedial alternative plus the selected 
groundwater alternative. 

7.1 SITE 1: DEVELOPMENT OPTION - POL AREA 

The POL Area is included in Operable Unit 1. For both soil and groundwater, the 
public health risk assessment indicates very low risk to human health and the ecological 
risk assessment indicates no risk to the environment resulting from the contaminants 
identified at this site (Engineering-Science 1993, Section 5). Based on the Board's non- 
degradation policy, the SFRWQCB has identified a soil TPH cleanup goal of "ND" or 10 
mg/kg for HAA (Smith 1992 and Gregg 1994). However, much of the TPH 
contamination at the POL site is confined in bedrock fractures, making a 10 mg/kg TPH 
cleanup goal difficult to attain. An alternate TPH cleanup goal of 100 mg/kg has been 
allowed by the Board for the POL Area based on the presence of fractured bedrock near 
the ground surface, low potential for remediation of bedrock, and distance from surface 
water bodies (Page 4 of letter from J. Gregg, SFRWQCB to B. Marcotte, DTSC, 7 March 
1994, see Appendix J). 

The Final El Report presents evidence supporting the view that groundwater in the 
POL Area should not be considered of beneficial use as a potable water source by virtue 
of insufficient yield. Although beneficial uses for groundwater at HAA have not been 
identified, MCLs were used as a basis to compare technology effectiveness. 

7.1.1 Soil 
Remedial alternatives retained for soil at this site after evaluation in the screening 

stage (Section 3.2) are as follows: 

• SI: No Action 

• S3: In-situ Soil Flushing 

• S4:  In-situ Bioremediation 

• S10: In-situ Bioventing 
Conclusions from the detailed evaluation of for the retained alternatives (summarized 

in Figure 4.2) are presented below. 
The No Action alternative will not actively protect groundwater, but would rely on 

natural attenuation and passive remediation to degrade the contamination while slow 
extraction of groundwater removes the mobile contaminants. The No Action soil 
alternative is recommended. 

None of the alternatives ranked high in the evaluation. Sou Hushing may mobilize 
contaminants. In-situ Bioremediation and. Bioventing may require field pilot tests if 
remediation by these techniques were applicable. The three remedial alternatives are 
difficult to implement and may not meet ARARs uniformly throughout the contaminated 
area. The effectiveness of the three in-situ treatment alternatives in bedrock and tight soil 
formations such as at the POL Area is uncertain and implementation maybe difficult. If 
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remediation is required, the two alternatives to consider would be In-situ Bioventing and 
In-situ Bioremediation, both of which require a field pilot test. The estimated cost to 
implement Bioventing is about half that of Bioremediation; however, the estimated costs 
do not include the cost of treatability studies. 

There is very low human health risk and no environmental risk associated with the 
pathways investigated in the El (Engineering-Science 1993). Therefore, the No Action 
alternative is currently effective in protecting human health and the environment. 
Furthermore, if soil contaminants were to migrate to the underlying groundwater, low 
risks to human or environmental receptors would be anticipated due to extremely low 
permeability rock and soil (Engineering-Science 1993). A groundwater monitoring 
program would be implemented to ensure that migration is limited. 

In-situ Bioremediation would be difficult to control under the site conditions, because 
the low permeability sub-surface materials would inhibit the uniform distribution of 
oxygen and nutrients. An extensive infiltration system would need to be installed to 
better control the process and deliver oxygen and nutrients to the contaminated soil and 
rock at a depth of 14 to 17 feet bgs. Bioventing is difficult to control because of the low 
permeability nature of the soil and the fracture controlled permeability of the rock at the 
site. In-situ Bioventing tends to remediate only those areas where air can permeate. This 
is dependent on the size and direction of fissures in the rock. Effectiveness in meeting 
the TPH cleanup goal will be limited to localized soils reached by the venting air. 
Nevertheless, it is anticipated that bioremediation may produce an overall reduction of 
the TPH contaminants nearest the infiltration wells. 

In-situ Soil Flushing, like In-situ Bioremediation, is also difficult to implement at this 
site. The low permeability subsurface materials would require an extensive infiltration 
system to deliver the washing solution to the contaminated soil and rock at a depth of 14 
to 17 feet. Additionally, because the washing solution mobilizes contaminants from the 
soil matrix and carries the contaminants through the soil profile to groundwater, the 
system requires groundwater extraction and treatment. The low hydraulic conductivity of 
the rock and soil would make groundwater extraction very slow and difficult as discussed 
in Section 7.1.2. 

7.1.2 Groundwater 

Remedial alternatives retained for the POL Area after evaluation in the screening 
stage (Section 3.3) are as follows: 

• GW1: No Action 

• GW2: In-situ Biostimulation 

• GW4: Extraction Carbon Adsorption 

• GW5: Extraction Biological Treatment 

Results of the detailed evaluation for groundwater at this site (summarized in Figure 
5.1) are presented below. 
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Beneficial uses for POL Area groundwater were not identified, thus no ARARs could 
be identified. However, the SFRWQCB's non-degradation policy would require that 
TPH concentration in groundwater be cleaned up to background concentrations if 
feasible and a cleanup goal of 50 ug/L TPH has been determined by the SFRWQCB [see 
appendix J, letter from J. Gregg (SFRWQCB) to M. Alix (Corps)]. The CRL for TPH 
(100 ug/L) was used as a screening criterion. None of the potential exposure pathways 
evaluated in the risk assessment are complete to human or environmental receptors; 
therefore, no risk is determined to result from POL Area groundwater. The potential for 
treatment of POL groundwater has been discussed in conjunction with leachate collection 
and treatment for Landfill 26 (Goldsmith 1991). 

The No Action alternative assumed costs associated with 30 years of groundwater 
monitoring, and was estimated to be the lowest relative cost alternative of the four 
evaluated alternatives. If no beneficial uses could be assured then the No Action 
alternative would be recommended. If remediation is required, then either extraction and 
treatment by Carbon Adsorption or Biological Treatment is recommended. A treatability 
study is recommended for the preferred alternative in order to evaluate the effectiveness 
in treating bis(2-ethylhexyl)phthalate, which has been detected in the groundwater. 

The In-situ Biostimulation Alternative is difficult to implement. Unlike the other two 
treatment alternatives, this alternative does not involve groundwater extraction, but it 
does require permeable soils for oxygen and nutrients to be effectively mixed in 
groundwater. The presence of low-permeability materials in the saturated zone indicates 
Biostimulation may only be effective near the injection well, and overall reduction in 
groundwater contaminants may not be achievable. 

The Carbon Adsorption and Biological Treatment alternatives are difficult to 
implement. Both alternatives require the successful extraction of groundwater for 
treatment. Groundwater extraction is not easily implemented in low permeability soil 
and rock. The estimated flow rates from the wells are anticipated to be extremely low, in 
the range of 3 to 4 gallons per day for each well. Assuming that six wells can contain the 
plume, the overall extraction rate from the site is approximately 20 gallons per day. If 
the groundwater extraction could be maintained, both Carbon Adsorption and Biological 
Treatment could be effective in treating the contaminants. Both of these alternatives 
were ranked high relative to other evaluation criteria. Since a treatment plant for Landfill 
26 utilizing a carbon treatment system has been constructed in the POL Area 
approximately 300 feet from the AST-2 site, the selection of the carbon alternative would 
realize further cost saving by collecting the groundwater and piping it by gravity feed to 
the treatment plant. 

The evaluation of all four alternatives is made without reference to ARARs or 
guidance on the beneficial use of groundwater. Moreover, the fact that no migration 
pathways are complete leads to the conclusion that there are no risks to human health or 
environmental receptors (Engineering-Science 1993). 
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7.2 SITE 2: DEVELOPMENT OPTION - BURN PIT 

The Burn Pit is included in Operable Unit 1. The site has two distinct portions, the 
soil directly beneath the pad and the soil around the perimeter of the pad. Because of the 
differences in the physical setting between the two areas, remedial action alternatives 
were evaluated separately. The El determined that the risk to human health is very low 
and that there is no risk to the environment. 

7.2.1 SoU 

Beneath Pad 

Remedial alternatives retained for this site for the Development Option after 
evaluation in the screening stage (Section 3.2) are as follows: 

• SI: No Action 

• S4: In-situ Bioremediation 

• S5:  In-situ Soil Vapor Extraction 

• S6:  Excavation and Biological Treatment 

• S10: In-situ Bioventing 

Results of the detailed evaluation for this site (summarized in Figure 4.4) are 
presented below. The preferred alternative is Excavation and Biological Treatment. In- 
situ Bioremediation and In-situ Bioventing are ranked closely behind. 

Although there is low risk to human health and no environmental risk, the No Action 
alternative is not preferred because it would not directly treat the contaminants at the site 
and therefore would not meet the cleanup goal for TPH (10 mg/kg). The contaminants 
may degrade naturally, but the time required for this natural attenuation cannot be 
accurately predicted. 

In-situ Bioremediation is one of the better alternatives for this site. In-situ 
Bioremediation is capable of remediating the TPH contamination to meet the cleanup 
goal of 10 mg/kg. Implementation of the alternative will be difficult due to the low 
permeability soils at the site, but the contamination is in the shallow soils beneath the pad 
which consist of a slightly more permeable backfill material. With an extensive 
infiltration system, oxygen and nutrients can be supplied to the contaminated soils. A 
field pilot test study would be recommended if this alternative were selected. 

In-situ Soil Vapor Extraction is not the preferred alternative due to difficulties in 
implementation. This alternative requires the successful extraction of volatilized 
contaminant vapors. Soil Vapor Extraction is likely to be inhibited by several 
unfavorable site conditions. These conditions include low permeability soils and 
potential short circuits that would allow vapor to escape through the gravel fill that 
underlies the Burn Pit pad, and the potential for shallow groundwater (approximately 8 
feet below ground surface) to rise and infiltrate the extraction wells. 

Bioventing may be more cost effective than Soil Vapor Extraction. Air would be 
blown in or drawn through the soils at a relatively low flow rate (compared to vapor 
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extraction flow rates) in order to provide oxygen and stimulate biodegradation. 
However, the potential for the groundwater to rise and obstruct venting wells could create 
problems. Bioventing is the least expensive alternative considered. A pilot test study is 
needed to confirm the effectiveness of Bioventing at the Burn Pit. 

Excavation and Biological Treatment ranks slightly better than In-situ Bioventing and 
the estimated cost is slightly higher. However, excavation and treatment reduces cleanup 
time significantly and eliminates many of the uncertainties in achieving the TPH cleanup 
goal and other potential problems associated with in-situ technologies at this site. 
Excavation and Biological Treatment is the preferred alternative. 

Perimeter of the Pad 
Remedial alternatives retained for this site for the Development Option after 

evaluation in the screening stage (Section 3.2) are as follows: 

• SI: No Action 

• S6: Excavation and Biological Treatment 

• S8: Excavation and Low Temperature Thermal Desorption 

• S10: In-situ Bioventing 

Results of the detailed evaluation for this site (summarized in Figure 4.5) are 
presented below. The preferred alternative identified for the perimeter of the pad is 
Excavation/Biological Treatment. 

The No Action alternative is not preferred because it will not directly treat the 
contaminants at the site nor meet the cleanup goal for TPH (10 mg/kg). 

Both Excavation/Biological Treatment and Excavation/Thermal Desorption would 
reduce human health risk, achieve compliance with ARARs, provide long term 
effectiveness and permanence, and reduce the toxicity, mobility, and volume of the 
contamination. Biological Treatment is selected as the preferred alternative based on the 
cost savings. However, Thermal Desorption would require less time to remediate the 
site. Both technologies require treatability studies to confirm their effectiveness at 
attaining cleanup goals.  . 

In-situ Bioventing is not the preferred alternative, because it is less effective than the 
selected above ground alternatives. In-situ alternatives have the potential for not 
providing substantial uniform remediation of the contaminated soils. 

7.2.2 Groundwater 
Groundwater at the Burn Pit exceeds the 100 ug/L TPH detection limit in three of five 

samples based on only one round of sampling. No other analytes exceed groundwater 
cleanup criteria. At the present time, no groundwater remediation is recommended. 
Regulatory agencies have determined that for remedial excavations such as at the Burn 
Pit, a one-time removal and treatment of free water from the excavation will be sufficient 
action for groundwater. This variation of the No Action alternative, which includes the 
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one-time removal of free water and no further groundwater monitoring, is the preferred 
alternative. 

73 SITE 3: DEVELOPMENT OPTION - REVETMENT AREA 

The Revetment Area is included in Operable Unit 1. The site contains soil with TPH 
detections above 100 mg/kg. The El determined that the risk to human health is very low 
and that there is no risk to the environment. 

7.3.1 SoU 

The soil remedial alternatives retained for this site for the Development Option after 
evaluation in the screening stage (Section 3.2) are as follows: 

• SI:        No Action 

• S6:        Excavation and Biological Treatment 

• S8:        Excavation and Low Temperature Thermal Desorption 

Results of the detailed evaluation for this site (summarized in Figure 4.7) are 
presented below. 

Both Excavation/Biological Treatment and Excavation/Thermal Desorption were 
evaluated to be high in fulfilling the nine evaluation criteria. Both technologies are 
capable of meeting the TPH cleanup goal. Biological Treatment is the preferred 
alternative and the cost is less than for Thermal Desorption; however, Thermal 
Desorption would require less time. 

The No Action alternative is not preferred because it will not directly treat the 
contaminants at the site or meet the cleanup goal for TPH (10 mg/kg). 

7.3.2 Groundwater 

Manganese was identified in the groundwater at concentrations exceeding the 
secondary MCL of 50 ug/L. The groundwater in the area is naturally high in salts and 
minerals typical of sea water. Since no beneficial use of groundwater has been 
determined at the site, the No Action alternative is selected for groundwater. Since 
primary MCLs are not exceeded, no further monitoring is recommended. This is 
considered appropriate because experience in the El indicates that groundwater 
monitoring the Revetment Area is impractical due to very low permeability and slow 
recharge rates in wells. 

7.4 SITE 4: DEVELOPMENT OPTION - PUMP STATION 

The Pump Station site has been included in Operable Unit 2 and additional 
investigations will be conducted in the tidal wetland portion of the site to determine the 
extent of contamination. Based on information from the Final El Report (Engineering- 
Science 1993), three separate areas have been identified within the Pump Station site. 
This is due to differences in the physical setting and the chemicals detected at each of 
these areas. The three areas include AST locations, the soil stockpile, and sediments. 
The stockpile includes the unnumbered UST and AST near the pile on the north side of 
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Building 41.  Remedial action alternatives were evaluated separately for each of these 
areas within the Pump Station site. 

7.4.1 Soils and Sediment 

AST Areas 
Remedial alternatives retained for this site for the Development Option after 

evaluation in the screening stage (Section 3.2) are as follows: 

• SI: No Action 

• S6: Excavation and Biological Treatment 

• S8: Excavation and Low Temperature Thermal Desorption 

• S6/S7:     Excavation  and Biological  Treatment followed by  Solidification/ 
Stabilization 

• S8/S7:     Excavation and Low Temperature Thermal Desorption followed by 
Solidification/Stabilization 

• S9/S7:     Excavation and Off-site Thermal Destruction Incineration followed by 
Solidification/Stabilization 

• S11/S7:    Excavation   and   Chemical   Oxidation   followed   by   Solidification/ 
Stabilization 

Results of the detailed evaluation for this site (summarized in Figure 4.10) are 
presented below. Biological Treatment and Thermal Desorption are effective for treating 
TPH contaminated soils at AST-5. Thermal Destruction and Chemical Oxidation both 
followed by Solidification Stabilization are considered for treating soils contaminated 
with TPH, benzo(a)pyrene, beta-benzene hexachloride, and lead at AST-6. Biological 
Treatment for Thermal Desorption each followed by Solidification/Stabilization are 
effective in treating soil contaminated with TPH and zinc at AST-7. 

Excavation/Biological Treatment and Excavation/Thermal Desorption are considered 
for treating TPH contaminated soil at AST-5 because these technologies have been 
proven to be successful in remediating TPH. Biological Treatment is the preferred 
alternative and would cost less than Thermal Desorption, but Thermal Desorption would 
require less time to remediate the site. Similarly, Biological Treatment followed by 
Solidification/Stabilization (preferred alternative) or Thermal Desorption followed by 
Solidification/Stabilization would be good candidates for remediating soil contaminateu 
with TPH and metals at AST-7. A treatability study is recommended if either technology 
is selected to determine if the 10 mg/kg cleanup goal for TPH can be met. 

For soils contaminated with TPH, benzo(a)pyrene, beta-benzene hexachloride, and 
lead at AST-6, Excavation/Off-site Thermal Destruction followed by Solidification/ 
Stabilization is the preferred alternative because the soil volume is relatively low and the 
technology ranks high for all of the evaluation criteria. The cost is about three times 
higher than the cost for Chemical Oxidation followed by Solidification/Stabilization. 
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However, an advantage of Thermal Destruction technology is that it would eliminate 
future liability that could be associated with soil treatment and disposal. 

Excavation/Chemical Oxidation followed by Solidification/Stabilization is not 
preferred for this site because it has not been proven to be successful in remediating beta- 
benzene hexachloride or benzo(a)pyrene. Chemical Oxidation would require a 
treatability study. 

No Action is also not preferred at any of the AST sites because it will not directly treat 
the contaminants at the site, meet the remedial action objective for TPH (10 mg/kg), nor 
reduce the low human health risk identified at the site. 

Stockpile 

Remedial alternatives retained for the soil stock pile after evaluation in the screening 
stage (Section 3.2) are as follows: 

• SI: No Action 

• S6: Excavation and Biological Treatment 

• S8: Excavation and Low Temperature Thermal Desorption 

Results of the detailed evaluation for this site (summarized in Figure 4.11) are 
presented below. 

Both Excavation/Biological Treatment and Excavation/Thermal Desorption were 
considered for treating the stockpile soil, because they have high potential to fulfill the 
evaluation criteria. They are both capable of remediating the TPH contamination to the 
cleanup goal of 10 mg/kg and will reduce the low risks present at the site. Biological 
Treatment is the preferred alternative nrd the cost is less than the cost for Thermal 
Desorption. However, Thermal Desorpiio« would require a shorter remediation time. A 
treatability study is recommended for either technology if selected to determine whether 
the TPH cleanup goal can be met. 

The No Action alternative is not preferred because it will not directly treat the 
contaminants at the site nor meet the remedial action objective for TPH (10 mg/kg). 

Sediment 

The tidal wetland area of the pump station remains wetland under either reuse option 
and is part of Operable Unit 2. Sediments in the tidal wetlands are contaminated with 
TPH, metals and pesticides (DDT, DDE, DDD). Remedial alternatives retained for this 
site after evaluation in the screening stage (Section 3.2) are as follows: 

• SI: No Action 

• S2/S6/S7:      Excavation,   Capping   and   Biological   Treatment   followed  by 
Solidification/Stabilization 

• S2/S8/S7:      Excavation, Capping and Low Temperature Thermal Desorption 
followed by Solidification/Stabilization 
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• S2/S9/S7:      Excavation,   Capping   and   Off-site   Incineration   followed   by 
Solidification/Stabilization 

• S2/S11/S7:    Excavation,   Capping   and   Chemical   Oxidation   followed   by 
Solidification/Stabilization 

• S2/S12: Excavation, Capping and Soil Washing 

Results of the detailed evaluation for this area are summarized in Figure 4.12. 
Biological Treatment and Thermal Desorption followed by Solidification/Stabilization 
had been considered for treating soils at the south end of the drainage channel 
contaminated with TPH and metals. However, additional studies by the Army Corps of 
Engineers indicate that even the southern sediments contain SVOCs. Volume estimates 
were revised based on Corps of Engineers data (Corps 1994). The remaining alternatives 
are considered for treating soils also contaminated with pesticides. 

Excavation/Soil Washing and Excavation/Chemical Oxidation followed by 
Solidification/Stabilization were considered for treating the sediment. However, both 
alternatives require treatability studies to evaluate effectiveness. If the treatability study 
indicates that neither technology is effective, then Off-Site Thermal Destruction followed 
by Solidification/Stabilization would satisfy ARARs and would be selected. The cost for 
Thermal Destruction and Solidification/Stabilization for the estimated 22,220 cubic yards 
of (entire drainage channel at the Pump Station) soil is roughly five times greater than 
Sou Washing or Chemical Oxidation alternatives. The area excavated will be covered 
with 3 feet of fill material if needed to comply with SFRWQCB sediment screening 
criteria. 

The No Action alternative is not preferred because it will not directly treat the 
contaminants at the site, meet the cleanup goal for TPH (100 mg/kg for wetland with 
cover), nor provide permanent protection of human health and the environment. 

7.4.2 Groundwater/Surface Water 

Manganese was identified in the groundwater at concentrations which exceed its 
secondary MCL of 50 ug/L. The groundwater in the area is naturally high in salts and 
minerals typical of sea water. The only beneficial use of groundwater identified at the 
site by the SFRWQCB is replenishment of surface water. The Final El Report supports 
the contention that this occurs intermittently and only to a minor extent in the perimeter 
ditch. The Corps of Engineers performed supplemental groundwater sampling of three 
temporary monitoring wells and the existing well in the Pump Station Area (Corps 1994). 
The anayses confirmed that groundwater is not impacted. 

A variation of the No Action alternative is recommended. This would involve a one- 
time collection of free water from the remedial soil excavations and no groundwater 
monitoring. Regulatory agencies have determined that for remedial excavations such as 
at the Pump Station AST locations, a one-time removal of free water from the excavation 
will be sufficient action for groundwater. 

Arsenic in the surface water south of AST-7 was identified by the ecological risk 
assessment as a potential risk (Engineering-Science 1993).   Because this area was 
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sampled at the same time as the FSTP samples were collected, these results were reported 
and discussed in the El as part of the Former Sewage Treatment Plant. AST-7 is in fact 
located adjacent to Pump Station Building 4L The surface water contamination is due to 
nearby soil contamination left from a leaky fuel tank that has been removed and will be 
indirectly remediated if a soil remediation alternative is implemented by excavating and 
treating the soil near the pond. It is recommended that the water which replenishes the 
pond be monitored for one year after excavation to confirm that the surface water is no 
longer contaminated. 

7.5 SITE 5: DEVELOPMENT OPTION - FORMER SEWAGE TREATMENT 
PLANT 

The Former Sewage Treatment Plant site is included in Operable Unit 1. Results of 
the El found low levels of organics in the soils at the area of the former sludge drying 
beds (Engineering-Science 1993). Beryllium, arsenic, and PCBs exceeded PRGS. Two 
additional analytes were identified by the human health carcinogenic risk assessment that 
require remediation: aldrin and DDD. Chromium requires remediation based on the 
hazard index for non-carcinogenic risks. The environmental risks at the site are ranked 
high. Additional analytes identified by the environmental risk assessment include 
mercury, DDT, and DDE. 

7.5.1 Soils 
Remedial alternatives retained for this site for the Development Option after 

evaluation in the screening stage (Section 3.2) are as follows: 

• SI: No Action 
• S8/S7:      Excavation   and  Thermal   Destruction   followed   by   Solidification/ 

Stabilization 

• S11/S7:    Excavation   and   Chemical   Oxidation   followed  by   Solidification/ 
Stabilization 

• SI2: Excavation and Soil Washing 

Results of the detailed evaluation for this site (summarized in Figure 4.15) are 
presented below. The alternatives are considered for treating the soils contaminated with 
TPH, pesticides, PCB, and metals in and near the former sludge drying beds. 

For treating soils contaminated with pesticides, both Excavation/Soil Washing and 
Excavation/Chemical Oxidation followed by Sohdification/Stabilization are the preferred 
alternatives. However, both alternatives require treatability studies to evaluate 
effectiveness. If the treatability studies indicate that neither alternative is effective, then 
Off-site Thermal Destruction followed by Solidification/Stabilization would satisfy 
ARARs and would be selected. The cost for Thermal Destruction for the estimated 1,200 
cubic yards of soil is approximately six times more expensive than the cost for the Soil 
Washing or Chemical Oxidation alternatives. 
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The No Action alternative is not preferred because it will not directly treat the 
contaminants at the site, meet the soil cleanup goal for TPH (10 mg/kg), or provide 
permanent protection of human health and the environment. 

7.5.2 Groundwater 
Volatile organic compounds including benzene were identified in the monitoring well 

at the FSTP in one round of sampling. Remedial alternatives retained for this site after 
screening (Section 3.3) are as follows: 

• GW1:      No Action 

• GW2:      Carbon Adsorption 

Concentrations of VOCs were close to MCLs and the risk to human health and the 
environment from the groundwater is very low. The No Action alternative with one year 
of quarterly groundwater monitoring is recommended at this time and this has been 
tentatively approved by the SFRWQCB and DTSC. The source of contamination will be 
removed as part of the soil remedial activities. The threat to groundwater and to the 
environment would be reduced. The groundwater will be monitored quarterly for one 
year. If the results are still favorable, then groundwater monitoring will be discontinued 
and the well decommissioned. 

The Corps of Engineers performed supplemental groundwater sampling of four 
temporary monitoring wells and the existing well at the FSTP (Corps 1994). The 
analyses confirmed the groundwater contaminants and general concentration levels found 
in the EL Therefore, the cost estimates and preferred alternative for the FSTP are 
supported by this initial round of monitoring. 

7.6 SITE 6: DEVELOPMENT OPTION - EAST LEVEE LANDFILL 

The East Levee Landfill is included in Operable Unit 1. The site contains isolated 
detections of TPH above 100 mg/kg. The El determined that the risk to the environment 
is low. Regulatory agencies have determined that no further action is appropriate for the 
East Levee Landfill. Supporting correspondence is provided in Appendix J. The East 
Levee Landfill is likely to remain a tidal wetland regardless of the selection of base reuse 
option. 

7.6.1 SoU 
Remedial alternatives retained for this site for the Development Option after 

evaluation in the screening stage (Section 3.2) are as follows: 

• SI: No Action 
• S6: Excavation and Biological Treatment 

• S8: Excavation and Thermal Desorption 

Results of the detailed evaluation for this site (summarized in Figure 4.16) are 
presented below. 
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The No Action alternative has been accepted by regulatory agencies because no 
groundwater contamination is present and TPH contamination is sporadic and relatively 
low. No Action at East Levee involves no soil remediation and no groundwater 
monitoring. The monitoring wells need to be decommissioned. 

Both Excavation/Biological Treatment and Excavation/Thermal Desorption are 
effective in treating soils contaminated with TPH and both ranked high for all the 
evaluation criteria. The cost for Biological Treatment is less than Thermal Description, 
however, Thermal Description would require less time. A treatability study is 
recommended if either technology is selected. 

7.6.2 Groundwater 
Manganese, chloride and fluorides were identified in the groundwater at 

concentrations which exceed their California secondary MCLs of 50 ug/L, 250,000 ug/L, 
and 1,800 ug/L, respectively. However, groundwater at the site is naturally high in salts 
and minerals typical of sea water. Since no beneficial use of groundwater for human 
consumption has been identified at the site and ecological ARARs have not been 
exceeded the No Action groundwater alternative is recommended. 

7.7 SITE 7: DEVELOPMENT OPTION - AIRCRAFT MAINTENANCE AREA 

The Aircraft Maintenance site was divided into three media units, soil, sediment and 
groundwater for the detailed evaluation. The perimeter drainage ditch is included in 
Operable Unit 2. The remainder of the Aircraft Maintenance site is part of Operable Unit 
1. Different technologies were considered for each of the media in order to address the 
contaminants unique to each. Regulatory agencies have determined that an appropriate 
measure to isolate the fill containing traces of beryllium and other metals from contact 
with humans and environmental receptors, is placement of 3 feet of clean fill over 
unpaved areas of the Aircraft Maintenance Area. The clean cover fill is required 
regardless of the selected base reuse option. 

7.7.1 SoU 
The entire Aircraft Maintenance Area lies upon 3 to 4 feet of imported gravelly 

backfill which is underlain by Bay Mud soils. The majority of the area is paved 
(Engineering-Science 1993). Soil contaminants in the backfill include TPH and 
beryllium near Storage Area 2; arsenic and beryllium near Storage Area 3; and beryllium 
throughout the site. The arsenic and beryllium were identified in the human health risk 
assessment. No analytes were identified in the ecological risk assessment. Some 
tentatively identified compounds in the general family of VOCs are also sporadically 
distributed in "hot spots" at Storage Areas 2 and 4 in this area. 

Remedial alternatives retained for the Development Option soil at this site after 
evaluation in the screening stage (Section 3.2) are as follows: 

• SI: No Action 

• S2: Capping 
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• S6/S7/S2:      Excavation,   Biological   Treatment  followed   by   Solidification/ 
Stabilization, and Capping 

• S6/S12/S2:    Excavation, Biological Treatment followed by Soil Washing, and 
Capping 

• S8/S7/S2:      Excavation,   Thermal   Desorption   followed   by   Solidification/ 
Stabilization, and Capping 

• S8/S12/S2:    Excavation, Thermal Desorption followed by Soil Washing, and 
Capping 

• S12/S2: Excavation, Soil Washing, and Capping 

• S7: Excavation and Solidification/Stabilization 

Results of the detailed evaluation for this site (summarized in Figure 4.19) are 
presented below. 

Capping involves applying 3 feet of non-engineered fill over the unpaved areas at the 
site. The cost for applying 68,600 cubic yards of soil is approximately $274,000. 
Applying 3 feet of cover material is included with each of the alternatives considered at 
Aircraft Maintenance except for S7 (Solidification/Stabilization). 

Both Excavation/Biological Treatment and Excavation/Thermal Desorption followed 
by Solidification/Stabilization and Capping rank high for the first eight evaluation 
criteria. The     combination     of     organic     contaminant     treatment     and 
Solidification/Stabilization was preferred over Soil Washing because Soil Washing is not 
as promising with respect to protection of human health and short-term effectiveness. 
Biological Treatment is the preferred alternative and would cost less than Thermal 
Desorption; however, remediation by Biological Treatment would take longer to 
complete. The TICs in the soil could affect treatment effectiveness. The TICs should be 
better defined and it is likely that a treatability test is needed to optimize the remedial 
design for either Biological Treatment or Thermal Desorption. Both alternatives include 
providing 3 feet of soil cover over the area. The cover material would provide a barrier 
against exposure of humans and environmental receptors to the beryllium present in the 
existing fill. 

The Solidification/Stabilization alternative and the Capping alternative are evaluated 
in order to address the beryllium concentrations throughout the backfill as well as the 
small are- at Storage Area 3 (AM-SB-5), which has arsenic and beryllium. The affected 
soil volume (assuming only the top two feet of backfill is excavated) is 148,000 cubic 
yards and the cost to remediate is approximately 22 million dollars. It is possible that the 
source of the backfill material is naturally high in beryllium and arsenic. If only the area 
near AM-SB-5 is excavated, then an estimated 1,000 cubic yards and soil would be 
solidified. The estimated cost to treat this smaller volume by solidification/stabilization 
is $17,000. 
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7.7.2 Sediment 
The volume of contaminated sediments in the concrete vaults is estimated to be about 

ten cubic yards and is contaminated with elevated concentrations of TPH, SVOCs and 
metals. The sediment in the perimeter drainage ditch is contaminated with TPH and 
metals. Supplemental investigations by the Army Corps of Engineers (Corps 1994) 
found SVOCs in the sediment as well. 

Remedial alternatives retained for sediments at this site after evaluation in the 
screening stage (Section 3.2) are as follows: 

• SI: No Action 

• S6/S7:     Excavation  and Biological  Treatment followed by  Solidification/ 
Stabilization 

• S8/S7:     Excavation   and  Thermal   Desorption   followed  by   Solidification/ 
Stabilization 

• S9/S7:      Off-site Thermal Destruction followed by Solidification/Stabilization 

Results of the detailed evaluation for this site (summarized in Figure 4.22) are 
presented below. 

The perimeter ditch is part of Operable Unit 2. A revised alternative analysis is 
recommended once the environmental investigation is complete. No preferred 
alternatives have been selected at this time. 

For sediments that have collected at the base of the storm water concrete vaults, off- 
site Thermal Destruction is the preferred alterative. The storm drains and the discharge 
pipe would be sealed to isolate the storm system from water infiltration. This action is 
required regardless of future base reuse. 

7.7.3 Groundwater 
The only beneficial use for groundwater identified by the SFRWQCB is replenishment 

of surface water. The Final El Report supports the contention that this occurs 
intermittently and only to a minor extent in the perimeter ditch at the site. The Final El 
Report also presents evidence supporting the view that the groundwater at the Aircraft 
Maintenance Area should not be considered as a potable water source by virtue of 
insufficient yield and brackish quality. However, MCLs were used as a basis to identify 
potential analytes that may require treatment and to evaluate technology effectiveness. 
Four analytes exceeding MCLs were identified in the groundwater samples from the 
Aircraft Maintenance Area: benzene, manganese, chromium, and beryllium. Assuming 
four extraction wells and a shallow cutoff wall or trench or collection sumps are installed 
to contain the plume, the expected flow rate is 0.1 gpm. 

Remedial alternatives retained for groundwater at this site after evaluation in the 
screening stage (Section 3.3) are as follows: 

• GW1:      No Action 
• GW4:      Precipitation followed by Carbon Adsorption 
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• GW5:      Precipitation followed by Biological Treatment 

• GW6:      Precipitation followed by UV/Oxidation 

Both Carbon Adsorption and Biological Treatment combined with Precipitation are 
effective in treating the contaminants identified at the Aircraft Maintenance Area. The 
cost of the two alternatives are similar. A potential reduction of remediation cost can be 
realized if the Carbon Adsorption treatment system for Landfill 26 can be used. The 
preferred alternative is to collect groundwater and then transport it on a batch basis to the 
Landfill 26 Treatment Plant. However, low flow rates are anticipated, and a piping or 
trenching delivery system may not be feasible. UV/Oxidation costs are higher than the 
other alternative costs and is not recommended as a remediation alternative. 

7.8 SITE 8: DEVELOPMENT OPTION ■ FUEL LINES 

The Fuel Lines piping and soil immediately adjacent to piping are part of Operable 
Unit 1. Excess contaminated soil associated with the Fuel Lines will be removed later as 
an Operable Unit 2 action. Remedial alternatives retained for this site after evaluation for 
the Development Option in the screening stage (Section 3.2) are as follows: 

• SI: No Action 

• S6:  Excavation and Biological Treatment 

• S8: Excavation and Low Temperature Thermal Desorption 

Results of the detailed evaluation for this site are summarized in Figure 4.24. 

Both Excavation/Biological Treatment and Excavation/Thermal Desorption are 
effective in treating soils contaminated with TPH and rank high for the evaluation 
criteria. Biological Treatment is the preferred alternative and the cost is less than 
Thermal Desorption. However, Thermal Desorption would require a shorter remediation 
time. A treatability study is recommended, if either technology is selected, to determine 
whether the TPH remediation goal (10 mg/kg) can be met. 

The No Action alternative is not preferred because it will not directly treat the 
contaminants at the site, meet the cleanup goal for TPH (10 mg/kg), or provide 
permanent protection of human health. 

7.9 SITE 9: DEVELOPMENT OPTION - BUILDING 442 AST 

Building 442 AST is part of Operable Unit 1. The parcel that includes this site has 
been cleared by the Army for transfer to the GSA sale property (USAEC 1993a). The 
only remedial alternative retained for this site after detailed in the screening stage 
(Section 3.2) is as follows: 

• SI:  No Action 

The No Action alternative fulfills all the evaluation requirements, because no soil 
contamination above 100 mg/kg TPH was found at this site during the El. The 
groundwater is not regarded as a potable water source due to high TDS. Low levels of 
BTEX were identified in the groundwater by another consultant (H+GCL 1992). 
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Additional sampling and analyses of soil and groundwater by the Corps of Engineers did 
not confirm TPHd, TPHjp4, or BTEX in either medium (USAEC 1993). 

7.10 DEVELOPMENT OPTION - TRANSFORMERS AND ODL-CONTAINING 
DEVICES 

Transformers and other devices containing PCB are distributed at several locations 
throughout HAA and are not located in one area. These devices have been grouped as a 
"site" for discussion in the El and the AA. Devices containing 50 ppm PCB will be 
drained and transported off-site for treatment and disposal in accordance with TSCA 
regulations (40 CFR 761). These regulations require the PCB to be incinerated and the 
transformers to be triple rinsed and disposed of. 

7.11 DEVELOPMENT OPTION-BASE-WIDE CENTRALIZED SOIL 
TREATMENT AND COST SUMMARY 

The bulk of the soil contamination at HAA consists of either TPH (without detectable 
BTEX) that exceeds the 10 mg/kg cleanup goal or TPH and metals. In the Revetment 
Area alone, approximately 66,000 cubic yards of soil exceeded the TPH cleanup goal. 
The volume of soil contaminated with TPH at the Burn Pit, Pump Station (AST-5 and 
Stockpile), and Fuel Lines combined is approximately 10,000 cubic yards. Soil and rock 
at the POL site would be difficult to excavate and is not included here. The detailed 
alternatives evaluation in Section 5 indicated that Excavation and Biological Treatment 
was a preferred alternative for Sites 2, 3,4, and 8. Cost savings can be realized if all of 
the soils to be treated by Biological Treatment are consolidated to a central treatment site. 
The cost to excavate, transport, and treat soil at one centralized treatment site using 
Biological Treatment is approximately $2.6 million. The total cost to treat the soil at 
each site separately is $3.0 million (these costs do not include treatment of soil that 
required remediation by methods other than Biological Treatment). These costs are 
summarized in Table 7.1. 

A centralized treatment unit to address TPH contamination would result in overall 
reduction in capital and operating costs. It is recommended for consideration at HAA. 
Assuming 1) centralized treatment units, 2) no soil remediation at the POL Area, 3) the 
least expensive preferred alternatives at Pump Station AST-6, AST-7, Pump Station 
sediments, FSTP, Aircraft Maintenance soils and sediments in the storm drains, and 4) 
Biological Treatment followed by Solidification/Stabilization is selected for Aircraft 
Maintenance sediments, then the total present worth cost to remediate the soils at HAA is 
estimated to be $10.6 million dollars. The cost to treat and/or monitor the groundwater is 
an additional $0.6 million for a total estimated present worth cost of $11.2 million. 

The total cost for sites in Operable Unit 1 only, would be less. The costs to treat soil 
from the Burn Pit, Revetment Area, and Fuel Lines by Biological Treatment in a 
centralized treatment unit is $2.6 million. The cost assuming 1) no treatment at POL, 2) 
the least expensive preferred alternative at the FSTP and Aircraft Maintenance soil, and 
3) treating the sediments in the storm drain vaults, is estimated to be $1.3 million. The 
cost to treat and/or monitor the groundwater is $0.6 million. The total present worth cost 
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estimate to remediate soil, sediment, and groundwater at the OU-1 sites considered in this 
AA under the Development Option is $4.5 million dollars. 

7.12 WETLAND OPTION 
Evaluation of soil remediation alternatives for the Wetland Reuse Option is based on 

results of the ecological risk assessment, comparison of site contamination levels against 
wetland sediment screening criteria (Table 2.6), and a soil TPH cleanup goal of 100 
mg/kg. Exceptions are the POL Area and the Building 442 site which would be outside 
the area affected by flooding. Each of the alternatives (except No Action) include 
covering areas that contain soil concentrations of TPH greater than 10 mg/kg TPH but 
less than 100 mg/kg with 3 feet of fill. 

The basis for identifying contaminants that require remediation under the Wetland 
Option differs from that for the Development Option. For the Wetland Option, many of 
the sites require remediation based on a different array of contaminants such as those that 
exceed the SFRWQCB (1992b) Sediment Screening Criteria and the project-specific 
nickel sediment criteria (SFRWQCB 1994). There is a range of contaminant 
concentrations specified in the sediment screening criteria and nickel criteria which does 
not require that the sediment soil be treated, but does require placement of 3 feet of clean 
cover material. The following sections discuss the contaminants that would require 
remediation if the Wetland Option were selected. The preferred remedial alternatives are 
discussed and the costs for these alternatives are summarized in Table 7.3. 

7.13 SITE 1: WETLAND OPTION - POL AREA 
Alternatives for the POL are discussed under the Development Option in Section 7.1. 

The POL Area would not be inundated under the Wetland Option scenario. 

7.14 SITE 2: WETLAND OPTION - BURN PIT 
The Burn Pit contains soil that is contaminated with TPH above 100 mg/kg. No other 

contaminants of concern were identified in the ecological risk assessment. The fuel 
hydrocarbon contamination is confined to six to eight feet of soil immediately beneath 
the concrete pad and in the shallow soils around the perimeter of the pad. Remediation 
would require demolition and removal of the pad, excavating the contaminated soils, and 
covering the remaining area that contains concentrations of TPH between 10 and 100 
mg/kg. The one-time removal of free water from remedial excavations is also required 
(Section 7.2.2). 

Remedial alternatives retained are the following: 

• SI:       No Action 
• S6/S2:   Excavation, Biological Treatment and Capping 

• S8/S2:   Excavation, Low Temperature Thermal Desorption and Capping 

Results of the detailed evaluation for these sites (summarized in Figure 6.2) are 
presented below.   The preferred alternative is Excavation and Biological Treatment, 
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followed by Capping. Both Biological Treatment and Thermal Desorption alternatives 
would reduce human health risk, achieve compliance with ARARs, provide long term 
effectiveness and permanence, and reduce the toxicity, mobility, and volume of the 
contamination. The costs associated with Biological Treatment would be less than 
Thermal Desorption. However, Thermal Desorption would require less time to 
remediate. Areas containing 10 mg/kg or more TPH will be covered. 

7.15 SITE 3: WETLAND OPTION - REVETMENT AREA 

The Revetment Area contains soils that are contaminated with TPH above 100 mg/kg. 
No other contaminants of concern were identified in the ecological risk assessment. The 
Revetment soil locations that exceed 100 mg/kg TPH include pads 17, 20, 16, and 27, 
and the southern end of the engine test pad. Samples were not collected at pads 9,11,12, 
23, and 29, and it is assumed that each is contaminated with TPH above 100 mg/kg. All 
pads except pad 19 and 22 contain soil exceeding 10 mg/kg TPH. Remediation would 
require excavating the contaminated soils and covering the area containing 
concentrations of TPH between 10 and 100 mg/kg. One monitoring well will be 
decommissioned and no groundwater monitoring is recommended. 

Remedial alternatives retained are the following: 

• SI:        No Action 

• S6/S2:   Excavation, Biological Treatment and Capping 

• S8/S2:   Excavation, Low Temperature Thermal Desorption and Capping 

Results of the detailed evaluation for this site (summarized in Figure 6.2) are 
presented below. The preferred alternative is Excavation and Biological Treatment 
followed by Capping. Both Biological Treatment and Thermal Desorption alternatives 
would reduce human health risk, achieve compliance with ARARs, provide long term 
effectiveness and permanence, and reduce the toxicity, mobility, and volume of the 
contamination. The costs associated with Biological Treatment would be less than 
Thermal Desorption. However, Thermal Desorption would require less time to 
remediate. Areas containing 10 mg/kg or more TPH will be covered. 

The No Action alternative is not preferred because it will not reduce the contamination 
at the site nor meet the cleanup goal for TPH (100 mg/kg). 

7.16 SITE 4: WETLAND OPTION - PUMP STATION 

The Pump Station Area is assigned to Operable Unit 2 for two reasons: 1) the AST 
sites cannot be remediated until the final stage of base closure because the pump stations 
must remain in service; and 2) the tidal wetland has not been fully characterized as to the 
extent of contamination. 

Both sediment and soil at the Pump Station contain analytes that exceed the Sediment 
Screening Criteria and additional analytes identified as contaminants of concern by the 
ecological risk assessment. The soil stockpile is contaminated with TPH only and AST-5 
soils contain TPH and PAHs which require remediation. AST-6 soils require remediation 
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for TPH and PAHs, however, the soil around the tank also contains high concentrations 
of lead, beta-benzene hexachloride and benzo[a]pyrene. Once the soils at AST-6 are 
excavated, additional treatment may be required in order to comply with land disposal 
restrictions. AST-7 soils require remediation for TPH and zinc. The sediments outboard 
of the levee are contaminated with TPH, PAHs, insecticides and metals. 

Results of the detailed evaluation are summarized in Figure 6.3.   The following 
alternatives were retained for evaluation: 

• SI: No Action 

• S6/S2: 

• S8/S2: 

followed    by 

Solidification/ 

Excavation, Biological Treatment and Capping 

Excavation, Thermal Desorption, and Capping 

• S6/S7/S2:      Excavation,  Biological  Treatment  followed  by   Solidification/ 
Stabilization, and Capping 

• S8/S7/S2:      Excavation,   Thermal   Desorption   followed   by   Solidification/ 
Stabilization, and Capping 

• S9/S7/S2:      Excavation,     Off-site     Thermal     Destruction 
Solidification/Stabilization, and Capping 

• S7/S11/S2:     Excavation,   Chemical   Oxidation   followed   by 
Stabilization, and Capping 

• S12/S2: Excavation, Soil Washing, and Capping 

The No Action alternative is not preferred because it will not reduce the contamination 
at the site nor meet the cleanup goal for TPH (100 mg/kg). 

The preferred alternatives are different for each of the subsites within the Pump 
Station Area because each has a different array of contaminants. The three subsite soil 
groupings are discussed below: 

7.16.1 AST-5 and Stockpile (Pump Station) 

The preferred alternatives for the stockpile soil and the soil near AST-5 is Biological 
Treatment. Both Biological Treatment and Thermal Desorption alternatives can 
remediate TPH although a treatability study is required to determine the effectiveness 
both technologies on Pump Station soil. The PAH concentration exceeds the SFRWQCB 
no-cover Sediment Screening Criteria, and three feet of cover material would be.required 
above the excavated area. The cover material could possibly be treated soil or sediment. 

Both alternatives would reduce human health risk, achieve compliance with ARARs, 
provide long term effectiveness and permanence, and reduce the toxicity, mobility, and 
volume of the contamination. The costs associated with Biological Treatment would be 
less than for Thermal Desorption; however, Thermal Desorption would require less time 
to remediate. 
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7.16.2 AST-7 Soils (Pump Station) 

The preferred alternatives for soil at AST-7 is Biological Treatment followed by 
Solidification/Stabilization. A treatability study is needed to determine how effective this 
technology is at remediating the contaminants of concern. The excavated area would be 
covered with 3 feet of cover material. 

Either Biological Treatment or Thermal Desorption each followed by 
Solidification/Stabilization alternatives would reduce human health risk, achieve 
compliance with ARARs, provide long term effectiveness and permanence, and reduce 
the toxicity, mobility, and volume of the contamination. The costs associated with 
Biological Treatment would be less than for Thermal Desorption; however, Thermal 
Desorption would require less time to remediate. 

7.16.3 AST-6 Soils (Pump Station) 

The preferred alternatives for AST-6 soils are Chemical Oxidation followed by 
Solidification/Stabilization and Soil Washing. Soil contaminated above the SFRWQCB 
with-cover Sediment Screening Criteria will be excavated and treated. Soil with 
contamination that exceeds the SFRWQCB no-cover Sediment Screening Criteria (lower 
concentrations) but does not exceed the with-cover criteria will be left in place. Three 
feet of clean fill will be required to cover areas containing TPH greater than 10 mg/kg. 

Both alternatives would reduce human health risk, and reduce the toxicity, mobility, 
and volume of the contamination. Although Chemical Oxidation and Soil Washing are 
candidates for treating individual contaminants identified at the site, it is uncertain how 
each of these technologies will perform for the array of contaminants present and with 
the clay-rich soil present at the site. A treatability study is needed in order to determine 
the effectiveness of each of the preferred alternatives. The results from the treatability 
study will be used to better estimate compliance with ARARs and long term 
effectiveness of each of the preferred alternatives. 

7.16.4 Wetland Sediments (Pump Station) 

A preferred alternative for the tidal wetland sediments cannot be determined at this 
time because the full extent of contamination has not been determined and cleanup goals 
have not been established. 

The preferred alternatives for the sediments outboard of the levee are Chemical 
Oxidation followed by Solidification/Stabilization and Soil Washing. Soil contaminated 
in excess of the SFRWQCB with-cover Sediment Screening Criteria will be excavated 
and treated. Sediment with contamination that exceeds the no-cover Sediment Screening 
Criteria (lower concentrations) but does not exceed the with-cover criteria will be left in 
place. Three feet of clean fill will be required to cover areas containing TPH greater than 
10 mg/kg. 

Both alternatives would reduce human health risk, and reduce the toxicity, mobility, 
and volume of the contamination. Although Chemical Oxidation and Soil Washing are 
candidates for treating individual contaminants identified at the site, it is uncertain how 
each of these technologies will perform for the array of contaminants present and with 
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the sediment present at the site. A treatability study is needed in order to determine the 
effectiveness of each of the preferred alternatives. The results from the treatability study 
will be used to better estimate compliance with ARARs and long term effectiveness of 
each of the preferred alternatives. 

7.17 SUE 5: WETLAND OPTION ■ FORMER SEWAGE 
TREATMENT PLANT 

Sous in the Former Sewage Treatment Plant drying beds area require remediation due 
to the presence of pesticides and metals at concentrations that exceed the SFRWQCB 
with-cover Sediment Screening Criteria. Soils in the drying beds also exceed the TPH 
cleanup goal of 100 mg/kg. 

Results of the detailed evaluation are summarized in Figure 6.4. The following 
alternatives were retained for evaluation. 

• SI: No Action 

• S7/S9/S2:      Excavation,   Thermal   Destruction   followed   by   Solidification/ 
Stabilization, and Capping 

• S7/S11/S2:    Excavation,   Chemical   Oxidation   followed   by   Solidification/ 
Stabilization, and Capping 

• S12/S2: Excavation Soil Washing, and Capping 

The preferred alternatives for soil in the drying beds area at the Former Sewage 
Treatment Plant are Chemical Oxidation followed by SoHdification/Stabilization and 
Soil Washing. Soil that is left in place which exceeds 10 mg/kg TPH or the no-cover 
Sediment Screening Criteria require 3 feet of cover material be applied. Quarterly 
groundwater monitoring is also recommended (refer to Section 7.5.2). 

The No Action alternative is not preferred because it will not directly treat the 
contaminants at the site nor meet the cleanup goal for TPH (100 mg/kg). 

Both alternatives would reduce human health risk, and reduce the toxicity, mobility, 
and volume of the contamination. Although Chemical Oxidation and Soil Washing are 
candidates for treating individual contaminants identified at the site, it is uncertain how 
each of these technologies will perform for the array of contaminants present and with 
the clay-rich soil and sediment present at the site. A treatability study is needed in order 
to determine the effectiveness of each of the preferred alternatives and to make a 
selection of one alternative. The results from the treatability study will be used to better 
estimate compliance with ARARs and long term effectiveness of each of the preferred 
alternatives. 

7.18 SITE 6: WETLAND OPTION • EAST LEVEE LANDFILL 

The contaminants identified at the sites are TPH and lead. Results of the detailed 
evaluation for these sites are summarized in Figure 6.5. Remedial alternatives retained 
for site evaluation in the screening stage (Section 3.2) are as follows: 
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• SI: No Action 

• S6/S7/S2:       Excavation,   Biological   Treatment   followed   by   Solidification/ 
Stabilization and Capping 

• S8/S7/S2:      Excavation,   Thermal   Desorption,   followed   by   Solidification/ 
Stabilization and Capping 

The No Action alternative has been accepted by regulatory agencies for the East 
Levee Landfill because no groundwater contamination is present and TPH contamination 
is sporadic and relatively low (see Appendix J). 

Both Biological Treatment and Thermal Desorption alternatives can remediate TPH 
and address the lead contamination, although a treatability study is required to determine 
the effectiveness of the alternatives. 

The alternatives would reduce human health risk, achieve compliance with ARARs, 
provide long term effectiveness and permanence, and reduce the toxicity, mobility, and 
volume of the contamination. The costs associated with Biological Treatment would be 
less than Thermal Desorption; however, Thermal Desorption would require less time to 
remediate. Lead concentrations exceeded the SFRWQCB no-cover Sediment Screening 
Criteria. Three feet of cover material would be required. 

7.19 SITE 7: WETLAND OPTION - AIRCRAFT MAINTENANCE AREA 

The Aircraft Maintenance Area soils contain TPH and metals and the sediments in the 
perimeter contain a range of contaminants. Storage Area 2 contains soil that exceeds 100 
mg/kg TPH. Contamination appears to be contained in the backfill which is 2 to 4 feet 
deep. The Capping alternative (S2) was retained for the Aircraft Maintenance Area to 
provide a barrier against exposure to the beryllium in the existing fill. 

The following remedial alternatives retained for evaluation: 

• SI: No Action 

• S2: Capping (3 feet of cover material) 

• S6/S7/S2:      Excavation,  Biological  Treatment,  followed  by  Solidification/ 
Stabilization and Capping 

• S8/S7/S2:      Excavation,   Thermal   Desportion,   followed  by   Solidification/ 
Stabilization and Capping 

Results of the detailed evaluation and presented below. The preferred alternative for 
the soils is Biological Treatment followed by Solidification/Stabilization. Either 
Biological Treatment or Thermal Desorption alternatives would reduce human health 
risk, achieve compliance with ARARs, provide long term effectiveness and permanence, 
and reduce the toxicity, mobility, and volume of the contamination. The costs associated 
with Biological Treatment would be less than Thermal Desorption; however, Thermal 
Desorption would require less time to remediate. Unpaved areas at the Aircraft 
Maintenance Area will be covered with 3 feet of fill. Passive groundwater collection and 

7-27 

31-25.R10 5/9/94 



treatment is also recommended as well as decommissioning the existing wells (Section 
7.7.3). 

The No Action alternative is not preferred because it will not reduce the contamination 
at the site nor meet the cleanup goal for TPH (100 mg/kg). 

There are two areas of sediment contamination at the Aircraft Maintenance site, the 
storm drain sediments and the sediments in the perimeter ditch. The perimeter ditch is 
included in Operable Unit 2 and the storm drain sediment is part of Operable Unit 1. 
Based on the El, the only contaminant detected in the perimeter ditch requiring 
remediation is TPH. Findings of the Corps of Engineers supplemental investigations 
(Corps 1994) indicate that contamination is more extensive. No preferred alternatives 
have been selected at this time. 

Approximately 10 cubic yards of sediments are contained in the drain catch basins. 
These sediments are contaminated with TPH, PAHs, and metals. Alternatives are 
discussed in Section 4.7.2. The preferred alternative is Thermal Destruction followed by 
Solidification/ Stabilization and sealing the storm drain system. 

7.20 SITE 8: WETLAND OPTION - FUEL LINES 

The Fuel Line piping and the soil immediately adjacent to the piping are included in 
Operable Unit 1. However, excess contaminated soil associated with the Fuel Lines will 
be part of Operable Unit 2. Results of the detailed evaluation for these sites are 
summarized in Figure 6.5. The contaminants identified at the sites are TPH and lead. 
Remedial alternatives retained for site evaluation in the screening stage (Section 3.2) are 
as follows: 

SI: No Action 

• S6/S7/S2:      Excavation,   Biological   Treatment 
Stabilization and Capping 

• S8/S7/S2:      Excavation,   Thermal   Desorption, 
Stabilization and Capping 

followed  by   Solidification/ 

followed   by   Solidification/ 

The preferred alternatives for soils along the Fuel Lines is Biological Treatment 
followed by Solidification/Stabilization. Both Biological Treatment and Thermal 
Desorption alternatives can remediate TPH and address the lead contamination, although 
a treatability study is required to determine the effectiveness of the alternatives. 

Both alternatives would reduce human health risk, achieve compliance with ARARs, 
provide long term effectiveness and permanence, and reduce the toxicity, mobility, and 
volume of the contamination. The costs associated with Biological Treatment would be 
less than Thermal Desorption; however, Thermal Desorption would require less time to 
remediate. Lead concentrations exceeded the SFRWQCB no-cover Sediment Screening 
Criteria. Three feet of cover material would be required. 
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7.21 SITE 9: WETLAND OPTION - BUILDING 442 AST 

Building 442 AST is not affected by the Wetland Option and is discussed in Section 
7.9. 

7.22 SITE 10: WETLAND OPTION - TRANSFORMERS AND OIL- 
CONTAINING DEVICES 

The disposal and treatment of transformers or other devices containing PCB greater 
than 50 ppm is identical to that discussed for the Development Option (Section 7.10). 

7.23 WETLAND OPTION ■ BASE-WD3E CENTRALIZED SOIL 
AND SEDIMENT TREATMENT AND COST SUMMARY 

Much of the soil requiring remediation at HAA contains TPH as the only contaminant. 
The total volume of contaminated soil from the Burn Pit, Revetment, and Pump Station 
AST-5 and stockpile is 27,700 cubic yards. The detailed alternatives evaluation for these 
sites indicates that Biological Treatment is the preferred alternative. The cost to 
excavate, transport, and treat soil at one centralized treatment site using Biological 
Treatment is approximately $1.7 million dollars. The total cost to remediate each of the 
above sites individually is $1.9 million dollars. These costs are summarized in Table 7.3. 

The total present worth cost to remediate soils and sediment assuming the Wetland 
Option is estimated to be $9.5 million dollars. This cost assumes that 1) a centralized 
treatment unit is used for TPH-contaminated soil and 2) one of the preferred alternatives 
is selected for other sites. These other sites include the Pump Station AST-6, AST-7 and 
Pump Station sediments, FSTP, Fuel Lines, Aircraft Maintenance soil, sediments in the 
storm drains, and sediments in the perimeter ditch. Also, this cost assumes no soil 
remedial action at the POL. 

The total cost for groundwater alternatives is $0.5 million. This assumes that 1) 
groundwater at the POL is extracted and treated at Landfill 26 treatment plant, 2) free 
water is collected and removed one time from remedial excavations at the Burn Pit and 
Pump Station sites,; and 3) a passive groundwater collection system such as an 
interceptor trench is installed at the Aircraft Maintenance Area. Alternatives for the POL 
are discussed under the Development Option in Section 7.1 since it would not be 
inundated under the Wetland Option. 

The total present worth cost for remediation for the sites studied in this AA under the 
Wetland Option is estimated to be $10.0 million. Costs for sites in Operable Unit 1 only 
would be less. The cost for centralized treatment for the Burn Pit and the Revetment 
Area is $1.7 million dollars. The cost for the least expensive alternative for Aircraft 
Maintenance soil and storm drain sediments, the Fuel Lines, and FSTP is $1.3 million. 
The groundwater cost is $0.5 million. The total present worth cost estimate for OU-1 is 
$3.5 million dollars. 
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SECTION 8 

GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

AA Alternatives Analysis 
ABS Dermal Absorption Factor 
ACMs Asbestos Containing Materials 
AFB Air Force Base 
ARAR Applicable or Relevant and Appropriate Requirement 
AST Above Ground Storage Tank 
Avg Average 
Av-gas Aviation fuel 

BAP benzo[a]pyrene 
BCF Bioconcentration Factor 
BDAT Best Demonstrated Available Technology 
Beta-HCH Beta Benzene Hexachloride 
bgs below ground surface 
BHC beta-benzenehexachloride 
Bldg. Building 
BRAC base realignment and closure 
BTEX Benzene, Toluene, Ethylbenzene, Xylenes 
btoc below top of casing 

CADD Computer-Aided Drafting and Design 
C AL EPA California EPA 
CAP Civil Air Patrol 
CDI Chronic Daily Intake 
CEG Certified Engineering Geologist 
CERCLA Comprehensive Environmental Response, Compensation, 

and Liability Act 
cfs cubic feet per second 
CHMM Certified Hazardous Materials Manager 
cm Certified Industrial Hygienist 
CNS Central Nervous System 
COC Chain of Custody 
Cone Concentration 
Corps Army Corps of Engineers 
CRL Certified Reporting Limit 

d Day 
DDD 2,2-bis(p-chlorophenyl) - 1,1-dichloroethane 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS (continued) 

DDT 
Deer. 
DHS 
DOT 
DQO 
DTSC 

EHRT 
EI 
EM 
EPA 
EPK 
ERA 
ES 
ESE 

FID 
FS 
FSP 
FSTP 
ft/day 
ft/sec 

GAC 
GC 
GI 
GPM 
GPR 
GSA 

HAA 
HASP 
HEAST 
HHEM 
hr 

IA 
id 
Inc. 
Ing. 
Inn. 
IRDMIS 
IRIS 

2,2-bis(p-chIorophenyl) - 1,1-trichloroethane 
Decreased 
Department of Health Services 
Department of Transportation 
Data Quality Objective 
Department of Toxic Substance Control, CAL EPA 

Environmental Health Research and Testing, Inc. 
Environmental Investigation 
Electromagnetic Method 
US Environmental Protection Agency 
Environmental Photographic Interpretation Center (USEPA) 
Environmental Risk Assessment 
Engineering-Science, Inc. 
Environmental Science and Engineering, Inc. 

Flame Ionization Detector 
Feasibility Study 
Field Sampling Plan 
Former Sewage Treatment Plant 
feet per day 
feet per second 

Granular Activated Carbon 
Gas Chromatograph 
Gastrointestinal 
Gallons per Minute 
Ground Penetrating Radar 
General Services Administration 

Hamilton Army Airfield 
Health and Safety Plan 
Health Effects Assessment Summary Tables 
Human Health Evaluation Manual 
Hour 

Installation Assessment 
inside diameter 
Increased 
Ingestion 
Inhalation 
Installation Restoration Data Management Information System 
Integrated Risk Information System 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS (continued) 

IRP 
IT 

Jordan 
JP-4 

LLA 
LOAEL 

MAX 
MCL 
MCLG 
MDL 
mg/kg 
mph 
M/S 
MSL 

NCP 
ND 
NESHAPS 
NPL 
NPDES 
NOAEL 
NOEL 

PA 
PAHs 
PCB 
PE 
PID 
PNA 
POL 
ppm 
POTW 
PRG 
PSF 
PVC 
PWC 

Installation Restoration Program 
International Technology Corporation 

E.C. Jordan Co. 
Jet fuel No. 4 

Lowest Livable Area 
Lowest-Observed-Adverse-Effect-Level 

Maximum 
Maximum Contaminant Level 
Maximum Contaminant Level Goal 
Method Detection Limit 
milligrams per kilogram 
miles per hour 
Maintenance and Storage 
mean sea level 

National Contingency Plan 
Not Detected 
National Emission Standards for Hazardous Air Pollutants 
National Priority List 
National Pollutant Discharge Elimination System 
No-Observed-Adverse-Effect-Level 
No-Observed-Effect-Level 

Preliminary Assessment 
Polynuclear Aromatic Hydrocarbons 
Polychlorinated biphenyl 
Professional Engineer 
Photoionization Detector 
Polynuclear Aromatic Hydrocarbon 
Petroleum, Oil and Lubricants 
parts per million 
Publicly Owned Treatment Works 
Preliminary Remediation Goal 
Presidio of San Francisco 
Polyvinyl Chloride 
Public Works Center 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS (continued) 

QA 
QA/QC 
QCP 

RAGS 
RBC 
RCRA 
REA 
RfC 
RfD 
RG 
RI 
RME 

SARA 
SCS 
SDP 
SDWA 
SF 
SFCORPS 
SFRWQCB 
Site-ID 
SMCL 
SOPs 
sq. ft. 
STLC 
SVE 
SVOCs 

TAL 
TCL 
TCLP 
TDS 
TIC 
TP 
TPH 
TSCA 
TTLC 

USACE 
USAF 
USATHAMA 
uses 

Quality Assurance 
Quality Assurance/Quality Control 
Quality Control Plan 

Risk Assessment Guidance for Superfimd 
Red Blood Count 
Resource Conservation and Recovery Act 
Registered Environmental Assessor 
Reference Concentration 
Reference Dose 
Registered Geologist 
Remedial Investigation 
Reasonable Maximum Exposure 

Superfund Amendments and Reauthorization Act 
Soil Conservation Service 
Sampling Design Plan 
State Drinking Water Act 
Slope Factor 
San Francisco District U.S. Army Corps of Engineers 
Regional Water Quality Control Baord, San Francisco Region 
Site Identification 
Secondary Maximum Contaminant Level 
Standard Operating Procedures 
square feet 
Soluable Threshold Limit Concentration 
Soil Vapor Extraction 
Semi-Volatile Organic Compounds 

Target Analyte List 
Target Compound List 
Toxicity Characteristic Leaching Procedure 
Total Dissolved Solids 
Tentatively Identified Compound 
Technical Plan 
Total Petroleum Hydrocarbons 
Toxic Substance Control Act 
Total Threshold Limit Concentration 

US Army Corps of Engineers 
US Air Force 
US Army Toxic and Hazardous Materials Agency 
United Soil Classification Plan 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS (continued) 

USGS 
UST 
UTM 

VFH 
VOA 
VOCs 

WCC 
WQC 
Weston 
Wk 
Wt 

Yr 

°F 

ug/L 

US Geological Survey 
Underground Storage Tank 
Universal Transverse Mercator 

Volatile Fuel Hydrocarbons 
Volatile Organic Analysis 
Volatile Organic Compounds 

Woodward-Clyde Consultants 
Water Quality Criteria 
Roy F. Weston, Inc. 
Week 
Weight 

Year 

Degrees Fahrenheit 

micrograms per liter 
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APPENDIX A 

SUMMARY OF CONTAMINATION DATA 

The following tables are obtained from the El (Engineering-Science 1993) and all 
table numbers are identical to those in the EL Concentrations are reported for analytes 
that exceed their certified reporting limits (CRLs). 
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Table 4.9 
Burn Pit Area 

Analytes Detected in Surface Soil 

Sample Loc: BP-SS-l|BP-SS-2 BP-SS-3 BP-SS-4 BP-SS-5 BP-SS-5(dup) 

Analytes CRL (mg/kg) concentrations in mg/kg 
VOCs 

Toluene 0.100 0.26 0.18 0.18 0.24 0.59 
TIC* £:!$:;£:v-::|::§£x£:l 

SVOCs 
Bis(2-ethylhexyl)- 

phthalate 0.480 1.02 8.79 2.48 1.2 
BenzotAJ- 

anthracene 0.041 0.18 
. ...i- 

Chrysene 0.032 ::?**SB:SiB:;M 0.19 • . 

TICs 2.6 6.7 8.5 36 • • 
TPH 10(nc) 12.9 43.8 123 15.6 346 175 
Lead 0.467 20 12 54 13 15 55 

LEGEND 

CRL: 

(nc): 

USATHAMA Certified Reporting 

Limit concentration 

non-certified reporting limit 

(dup): 

VOC§: 

SVOCs: 

TPH: 

TIC«: 

duplicate sample 

volatile organic compound« 

semi-volatile organic compounds 

total petroleum hydrocarbon« 

tentatively identified compounds 

not detected 

NA: not analyzed 
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Table 4.11 
Bum Pit Area 

Analytes Detected in Groundwater 

Well No.: BP-MW-10l|BP-MW-102 BP-MW-102<dup) BP-MW-1031BP-MW-104 

Analytes CRL Oig/L) concentrations in pgfL 

VOCs 

Methylethyl 

ketone 10.00 25.3 29.9 NA 25.3 29.9 

TICs 

SVOCs 
TICf NA 10 

TPH 100(nc) 120 140 110 - 

Lead 4.47 7.49 NA 9.13 

LEGEND 

CRL: USATHAMA Certified Reporting (dup): 
Limit concentration VOCs: 

(nc): non-certified reporting limit SVOCs: 
|:    not detected TPH: 

NA: not analyzed TICs: 

duplicate sample 
volatile organic compounds 
semi-volatile organic compounds 
total petroleum hydrocarbons 
tentatively identified compounds 

4_10&ll.wkl 12/02/92 
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Table 4.15 
Revetment Area 

Detected Analytes in 
Groundwater Samples 

Round 1, Phasen Round 2, Phase II 
Sample Loc: 101       1       103 101              101* 103 

Analytes CRLOtg/L) concentrations in /ig/L 
TPH 100 (nc) 
BTEX (a) 
Lead 4.47 8.8 NA 

Phase I 
Sample Loc: 101 

Analytes CRLOig/L) 
VOCs — 

svoc* — ... •• ^mi^:M?MiifM 

TPH 100 (nc) %;?;ltÄ#l:i 
TPH* 100 (nc) :.-;.x;:':v'3 >:-V: l-y.^'Ü 

Metals S 
Arsenic 235 128 
Barium 2.82 7050 

Calcium 105 230,000 
Copper 18.8 30.9 

Iron 77.5 489 
Lead 4.47 8.23 

Magnesium 135 680,000 
Manganese 9.67 1,050 

Potassium 1240 201,000 
Sodium 279 4500,000 

Cyanide 5.0 12.60 

LEGEND 

CRL: USATHAMA certified reporting limit 
(nc): non-certified reporting limit 

'■'■■■\-£-:%: not detected 
*: duplicate 

NA       : not analyzed 
(a)        : CRLs for BTEX Qtg/L): 

benzene 1.05 
toluene 1.47 
ethylbenzene 137 
zylenes 136 

 (see also Appendix D.l)  

VOCs: volatile organic compounds 
SVOCs: semi-volatile organic compounds 
BTEX: benzene, toluene, ethylbenzene, 

andxylenes 
TPH: total petroleum hydrocarbons 

fi: aluminum, antimony, beryllium, 
cadmium, cobalt, chromium, 
mercury, nickel, selenium, 
silver, thniiivm, vanadium, 
and zinc not detected 

4_15-b.wkl 
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Table 4.16 
Pump Station Area 

Analytes Detected in Surface Soils 

Sample Loc: PS-SS-1 PS-SS-1»| PS-SS-2 PS-SS-3 PS-SS-* PS-SS-5 PS-SS-6 PS-SS-7 PS-SS-8 

Analytes CRL(mg/kg) concentrations in mg/kg 

VOCs 
Toluene 0.100 0.75 0.18 0.22 SoKwifti:^ 0.15 0.35 0.15 

TICi — 40 473 1.6 0.9 0.6 0.4 

SVOCs 
2,4,6-Trkhloro- 

phenol 0.061 11.2 

^^^^^^^•: 

2-Methyl- 

naphthalene 0.032 107 

Acenaphthene 0.041 ;^:::;:;:;:;:;:;:;:;:;:;:;:;jx:i:;:x 0.12 5.63 1.07 •:::S::::o:::::$:o:;:$:;:;: 

Benzo[A]- 
anthracene 0.041 0.4 10.3 19.6 

Benzo[A]- 
pyrene 1.20 

^:-:-:-x-:-:-:w:^-:-: 

6.2 
x^i^::W-:SW 

beti-Beazeae- 

hexachloride 1.3 46.1 

Beazo[G,H,I]- 

peiylene 0.180 
miiinii 

_ 15.3 

BenzofK]- 
fluoranthene 0.130 0.69 14.7 

Chiysene 0.032 0.58 11.5 30.8 1.13 0.06 lillill *tf$$ffiffi&$ 

Dibenz[A,H]- 
aathracene 0.310 

llllllllll 
13.7 

Fluoranthene 0.032 0.33 6.07 31 1.79 X:X::£:£XS!O:J!
:
:J:J:!:

: 

Fluorene 0.065 , 0.69 

I»Jeoo(l,2,3-C.D]- 

|>yieoe 2.4 11 

Naphthalene 0.740 ||§l|lll| 36.9 

Phenanthrene 0.032 0.12 3.19 81.6 49.7 30.5 0.54 

Pyrene 0.083 0.61 6.2 5.41 31 

TIC« — 0.3 8.5 4,100 169.5 2,300 23.6 42 26 52 

TPH 10 (nc) 31.9 555 332,000 126 166,000 779 881 1,570 11.100 

Lead 0.467 44 42 410 20 14.1 8.84 27 27 23 

LEGEND 

CRL : USATHAMA certified reporting limit VOCa: : volatile organic compounds 
(nc) : non-certified reporting limit SVOCs : aemi-volatile organic compounds 
~~n: not detected TPH : total petroleum hydrocarbons 

*  : duplicate sample TICs : tentatively identified compounds 
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Table 4.18 
Pump Station Area 

Analytes Detected in Gronndwater and Soil from Well PS-MW-101 

Water 
concentrations in ite/L 

Analytes CRL Values 
VOCs 

MethyJethyl 
ketone iao 312 

SVOCs 
TPH lOOfoc) 
Metals i 

Barium 182 109 
Calcium 105 320,000 

Chromium 16.8 315 
Magnesium 135 700,000 
Manganese 9.67 4360 

Nickel 311 38.6 
Potassium 1240 233,000 

Sodium 279 4,500,000 
Zinc 18.0 35.8 

Cyanide 5.0 185 
Cyanide* 5.0 ia4 

Sou Samples 
Denths <tl\: 1      1    15     1    45 

Analytes CRL concentrations in mg/kg 
VOCs 

Toluene 0.100 ai6 015 057 
TICs 03 ■HpgjÄI 

SVOCs • 
TPH lOfnc) ':':::;"--Ä>S:^::-:-:-:- 

Lead tt467 636 12 103 

LEGEND 

CRL: 
facjL, 

USATHAMA Certified Reporting Limit concentration 
non-certified reporting limit      VOCs: volatile organic compounds 
]:  not detected SVOCs:        semi-volatile organic compounds 
duplicate sample TPH: total petroleum hydrocarbons 

TICs: tentatively identified compounds 
aluminum, antimony, arsenic, beryllium, cadmium, cobalt, copper, iron, 

lead, mercury, selenium, silver, thallium, and vanadium not detected.  
4 18.wkl 07A9A3 



Table 4.19a 
Former Sewage Treatment Plant Area 

Organic Analytes Detected in Soil and Sediment Samples 
Phase I Investigation 

SOU.  SEDIMENT 

Sample Loc.: TP-MW-101 TP-SD-1 TP-SD-2 TP-SD-3 
Depths (ft): 1.0 2.5    |   9.5 0 U 0-2* 

Analytes CRL(mg/kg) concentrations in mg/kg 
VOCs 

Toluene 0.100 0.27 0.19 
NA TICi 0.5 

SVOCs 
Bis(2-*thylhexyl)- 

phthalate 0.480 1.72 2.07 

NA 
Benzo[A]- 

anthracene 0.041 0.17 
Fluoranthene 0.032 0.19 0.18 
Phenanthrene 0.032 0.12 

TICi 15.7 13.6 45.4 3 

LEGEND 

CRL: 
Reporting 

USATHAM 
Limit cone 

not dete 
not analyze« 

[ACertifi 
nitration 
cted 
i 

ed          VOCs:   volatile organic compounds 
SVOCs: semi-volatile organic compounds 
TICs:     tenUtively identified compounds 
*:          composite of three sample depth intervals NA: 

4_19 &21.wkl 12/02/92 



Table 4.19b 
Former Sewage Treatment Plant Area 

Inorganic Analytes Detected in Soil and Sediment Samples 
Phase I Investigation 

SOIL SEDIMENT 

Sample Loc.: TP-MW-101 TP-SD-1 TP-SD-2 TP-SD-3 

Depths tfO: 13             25            95 0 0 0-2* 

Analytes CKL(meJkz) concentrations in me/ke 
Metals § 

Aluminum 112 15,200 23,600 34300 46,600 16,600 46200 
Arsenic 25n 3.93 3.81 4.48 162 

Barium 329 240 116 51.9 137 112 110 

Beryllium 0.427 0.95 1.41 1.46 
Boron 6.64 m;fiA:m NA %. :^mHA:m 51.9 342 ^l-NA'-S;;: 

Calcium 253 8,140 50,100 5,400 7,100 10,700 10,600 

Chromium 1.04 40 51.1 94 92.1 313 103 

Cobalt 23 828 10.8 163 242 7.42 20.6 

Copper 2.84 102 37.1 41.4 45.4 17.9 80.4 

Iron 6.66 27300 28300 52,100 54300 20,000 54,900 

Lead 0.467O 69 11.8 83 19.8 45.8 

Magnesium 10.1 4,410 7,770 15300 1L800 6260 13,700 

Manganese 9.87 283 322 503 3300 221 583 

Mercury 0.05 ■.:£NA-££ ANA ■ '& NA:M 032 026 
Nickel 2.74 33.7 42.9 80.7 87.8 283 95.9 

Potassium 131 1,890 2220 4,790 5,660 3,420 5,020 

Selenium 0.449a 1.95 
Silver 0.803 9.42 

Sodium 38.7 1,650 2,080 6340 9,960 16200 10300 

Vanadium 1.41 333 543 75.7 96.4 29.8 106 

Zinc 234 216 573 91.7 175 57.7 145 

Cyanide 025 033 0.89 

LEGEND 

CRL: 
NA 

USATHAMA Certified Reporting Limit concentration 
not analyzed *:     composite of three sample depth intervals 
not detected 

antimony, cadmium, and thallium not detected and molybdenum, tellurium, and tin not 
analyzed in samples TP-MW-101 and TP-SD-3; 

antimony, cadmium, molybdenum, tellurium, thallium, and tin not detected m samples 
TP-SD-1, and-2. 

CRLs for TP-SD-1, and -2 samples: arsenic 16.4 mg/kg; lead: 7.44 mg/kg; selenium: 20.7 mg/kg- 
4 l«k21akl 

mam 
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Table 4.21a 
Former Sewage Treatment Plant Area 

Organic Analytes Detected in Water Samples 
MONITORING WELLS SURFACE WATER 

Sample Loc.: TP-MW-101 TP-MW-101(dup) TP-SW-1   TP-SW-l(<Jup)   TP-SW-2 

Analytes CRL (Mg/L) concentrations in jig/L 
VOCs 

1,3-Dimethyl- 

benzene 1.00 2.83 2.72 
Acetone 8.00 198 158 
Benzene 1.00 1.4 1.24 lllllll« 

Chlorobenzene 1.00 20.2 18.3 MM^MM$$>. 
Dichlorobenzene 2.00 13.1 12.1 

Toluene 1.00 1.7 1.6 
Methylethyl 

ketone 10.0 69 75.9 
Methylisobutyl 

ketone 1.40 9.76 10.8 :^!;>™i:j:;:iwi|:|; 

Xylene 2.00 3.17 2.87 :::§|iil:iiii|:Sw:l 

TIC« 53 23 
SVOCs 

1,4-Dichloro- 

benzene 1.50 15 13.9 
2-Methyl- 

naphthalene 1.30 3.72 3.19 
4-Methylphenol 2.80 21.6 21.6 

Naphthalene 0.50 5.23 4.38 
Phenol 2.20 204 232 

TICs 43 77 
■::::::::::::::::*:::::::::-::::ft:::-:::::-:-: 

LEGEND 

CRL: 

NA: 

USATHAMA Certified Reporting (dup): 
Limit concentration VOCs: 

:    not detected SVOCs: 
not analyzed TICs: 

duplicate sample 
volatile organic compounds 
semi-volatile organic compounds 
tentatively identified compounds 

4_19&21.wkl 12/02/92 



Table 4.21b 
Former Sewage Treatment Plant Area 

Inorganic Analytes Detected in Water Samples 

MONITORING WELLS SURFACE WATER 

Sample Loc: TP-MW-101 TP-MW-10irdup} TP-SW-1 1   TP-SW-lfduD> TP-SW-2 

Analytes CRL()ig/L) 

Metals i 
Aluminum 112 558 

;iij:WM^^:m 

Antimony 60 101 96.5 

Arsenic 135 15.6 15.1 2.93 193 6.31 

Barium 182 144 128 86.3 916 200 

Beryllium 1.12 1.8 •ffiS'H:^:^^« 

Calcium 105 1,100,000 980,000 590,000 580,000 630,000 

Iron 77.5 396 205 217 

Magnesium 135 3,050 2,630 1300,000 «00,000 740,000 

Manganese 9.67 1,020 1,100 1130 

Mercury 0.1 0.34 0.12 

Nickel 32.1 57.6 m>*;:%l:K«m 

Potassium 1240 70,900 65,200 220,000 220,000 183,000 

Sodium 279 4,600,000 4,500,000 8,900,000 8,000,000 5,700,000 

Zinc 18 26.8 <^!&§WtfV&*:W% 

Cyanide 5 ,>-''::::::':.:'V':::\::*:--:,:*:' 

Anions 
Alkalinity 

bicarbonate 180,000 230,000 
NA .NA NA Alkalinity 

carbonate 49,000 49,000 

Nitrate,-ite 10 32.1 32.6 53 58 63 

Chloride 278 8,000,000 7,400,000 13,000,000 11,000,000 9,900,000 

Fluoride 153 NA NA 42,000 41,000 NA 

Sulfate 175 460,000 460,000 1,700,000 1,900,000 1,700,000 

LEGEND 

CRL: USATHAMA Certified Reporting 
Limit concentration 

NA 

(dup): 

: not analyzed 
:  not detected 

duplicate sample 

cadmium, chromium, cobalt, copper, lead, selenium, silver, thallium, and vanadium 
not detected in any samples. 

4_1«H3L*1 
WtffVtt 



Table 4.22 
East Levee Landfill Area 

Analytes Detected in Subsurface Soil 

Sample Loc: EL-MW-101 1 EL-MW-102 1 EL-MW-103 1 EL-MW-104 

Analytes CRL (mg/kg) concentrations in mg/kg 
VOCs 

TlCs 0.6 
SVOCs 
Bit(2-eüiyihexyl)- 

phthalate 0.480 3.09 

TIG 123 03 0.4 

Anions 
Nitrate,-ite 1.00 339 3.17 3.09 143 

Chloride 7.12 12,000 7300 10,000 2,700 

Sulfate 175 2300 1300 1,400 330 

Metals § 
Aluminum 112 54,100 38,200 30200 25,800 

Arsenic 15 13.1 82 123 53 

Barium 329 91 783 683 171 

Beryllium 0.427 2.09 1.69 1.64 1.61 

Cadmium 12 456 

Calcium 253 3,110 3,870 2,610 8,720 

Chromium 1.04 127 983 72.7 101 

Cobalt 15 15.1 163 19.4 153 

Copper ISA 65.4 43 512 78 

Iron 6.66 62300 56,400 33,600 51,800 

Lead 0.467 52 183 43 96 

Magnesium 10.1 13300 12,600 9,680 9200 

Manganese 9.87 250 456 274 505 

Nickel 2.74 873 72.6 63 643 

Potassium 131 4,820 4,860 3290 4,180 

Silver 0.803 2.06 

Sodium 38.7 11,900 7,680 8,150 1,930 

Vanadium 1.41 130 88 74 57.9 

Zinc 234 973 101 92.7 327 

Cyanide 025 

LEGEND 

CRL: USATHAMA Certified Reporting Limit concentration 
not detected 

antimony, selenium and thallium 
not detected in any samples; 
and mercury not analyzed. 

VOCs: 
SVOCs: 
TICs: 

volatile organic compounds 
semi-volatile organic compounds 
tentatively identified compounds 

4 22&23.wkl 07/1M» 



Table 4.23 
East Levee Landfill Area 

Analytes Detected in Gronndwater 

Sample Loc.: EL-MW-101 1 EL-MW-102 1 EL-MW-103    EL-MW-104      EL-MW-104(d«p}   |   EL-MW-10S 

Analytes CRL(MB/L) concentrations in iisJL 

VOCs 
Methyietbyl 

ketooe 10.0 27.6 

SVOCs 
Anions 

Alkalinity 
bicarbonate 2,600,000 1111M11 NA NA NA NA 

Nitrate,-ite 10.0 66.5 51 57 66 55 65 

Chloride 278 11,000,000 11,000,000 12,000,000 15,000,000 16,000,000 20,000,000 

Fluoride 153 6,400,000 30,000 3,100,000 NA 46,000 51,000 

Sulfate 175 110,000 82,000 110,000 62,000 VA^mmm. 680,000 

Metals 5 
Aluminum 112 137 

NA 

239 

Arsenic 2.35 4.65 ■■-..:*■ ^:-:>: ':■:■: :£:V" V:>' W': 

Barium 2.82 143 107 423 111 122 

Calcium 105 310,000 300,000 630,000 350,000 500,000 

Chromium 16.8 28.3 25.9 47.8 21.4 32.8 

Iron 77.5 1370 279 418 35£ 

Lead 4.47 6.03 6.71 "M^^'M 
Magnesium 135 880,000 930,000 1,100,000 1,300,000 i,8oaodff 

Manganese 9.67 4.040 2,930 6,620 3,150 4,860 

Mercury 0.10 
Potassium 1240 220,000 230,000 229,000 280,000 390.000 

Sodium 279 31,700 5,100,000 6,300,000 8,800,000 12,000,000 

Vanadium 27.6 43.9 

Cyanide 5.0 \-iS:<M^--:'--'-:>^i 

LEGEND 

CRL: 

NA 

USATHAMA Certified Reporting (dup): 
Limit concentration VOCK 

: Not Detected SVOCs: 
: Not Analyzed TICs: 

duplicate sample 
volatile organic compounds 
semi-volatile organic compounds 
tentatively identified compounds 

: antimony, beryllium, cadmium, cobalt, copper, nickel, selenium, silver, thallium sod zinc 
not detected in any sample«; metals were not analyzed in sample ^ -MW-104 (dup) 

4_»*Ä«U 
mmm 
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Table 4.25 
Aircraft Maintenance Area 

Analytes Detected in Groundwater and Soil from Well AM-MW-101 
Phase I Investigation 

Water 
concentrations nuz/L 

Analytes CRL Values (dup) 
Metals § 

Arsenic 235 3.85 2.75 
Barium 2.82 36.8 423 

Calcium 105 47,600 52,700 
Chromium 16.8 52.4 47 

Iron 77.5 35,800 31,500 
Magnesium 135 87,500 99,600 
Manganese 9.67 3,630 3,650 

Potassium 1,240 56,900 62,100 
Sodium 279 740,000 860,000 

Cyanide 5.0 
VOCs 

1,2-Dichloroetbeoes 5.00 53 5.4 
Benzene 1.00 1.16 

SVOCs 
TPH 100(nc) ;^NA'-'-^ nmAm 

Son 
Deoths (ft): 2.0 5.0 

Analytes CRL concentrations is mg/kg 

Metals 8 
Aluminum 112 19,000 

NA 

Barium 329 126 
Beryllium 0.427 122 

Calcium 253 9,680 

Chromium 1.04 13.7 

Cobalt 15 923 
Copper ISA 10.8 

Iron 6.66 20200 
Lead 0.467 8.18 

Magnesium 10.1 3,940 
Manganese 9.87 303 

Nickel 2.74 17.7 
Potassium 131 2,710 

Sodium 38.7 339 
Vanadium 1.41 33.4 

Zinc 234 40.9 
Cyanide 025 
VOCs 

Methytene 
chloride 4.40 6.72 

Chloroform 0240 1.91 

SVOCs 
1PH 10(nc) 12.5 

LEGEND 

CRL: 

(nc): 

NA 

USATHAMA Certified (dup): 
Reporting Limit Concentration   VOCs: 

Non-certified Reporting Limit     SVOCi: 
TPH: 

duplicate sample 
volatile organic compounds 
semi-volatile organic compounds 
total petroleum hydrocarbons 
tentatively identified compounds 

I:   not detected 
j:   not analyzed TIG: 

aluminum, antimony, beryllium, cadmium, cobah, copper, lead, mercury, aickel, selenium, silver, 

thallium, vanadium, and zinc not detected m water «ample; 

antimony, anenie, cadmium, selenium, diver, and thallium not detected aid mercury not analyzed in 

aoilumple, and mctali not analyzed in toil «ample at 5-foot depth.  

4 2S.wkl 
07/27/93 





Table 4.27 
Aircraft Maintenance Area - Storage Area 4 

Analytes Detected in Subsurface Soil 
Phase II Investigation 

Sample Loc: AM-SB-7 AM-SB-8 AM-SB-9 AM-SB-10 AM-MW-104 

Depth (ft): 2 4 2 4 2     1     4 2 4 2.5 

Analytes CRL (mg/kg) concentrations in mg/kg 

VOCs — NA NA m^mA\mmmA.\mmm\ ;$m&K\w$£ikXmi.'Wi.' ■,:■■ ■:'-.    ■:   ' 

SVOCi 

TICs _ NA NA SiiA- iilfHA" ipPHA :mmmK, -:f#>:HA: NA 2.5 

TPH 10 (nc) NA 33.5 iii::|:HA -     "    :'-:   -' HA 1060 V:M:::HA •    ' • • * 

Metals 5 
Aluminum 11.2 30,000 59,300 21,000 59,300 24,200 51.200 13,800 55,300 87,000 

Arsenic 2.5 4.15 8.57 9.46 4.49 7.02 5.07 9.2 

Barium 3.29 186 96.7 814 152 231 74.1 69.1 70.6 171 

Beryllium 0.427 1.61 0.932 0.832 1.11 1.57 :..• :":'-\- , 1.32 1.15 1.18 

Boron 6.64 20.3 33.5 10.0 25.1 13.4 27.7 9.08 30.1 42.2 

Calcium 25.3 11,500 3,620 3,900 9,050 8,980 7,250 1,010 4,610 4,680 

Chromium 1.04 20.4 142 20.3 108 18.8 127 29.3 129 150 

Cobalt 2.5 6.89 14.9 6.49 18.5 6.74 13.9 4.99 18.0 22 

Copper 2.84 10.3 39.7 10.0 43.7 5.78 40.7 14.0 44.4 51.8 

Iron 6.66 22,400 74,700 20,200 49.900 18,700 53.800 10,900 67,600 
'    "# Lead 0.467 11 15 18 19 11 14 30 17 

Magnesium 10.1 4,310 12,500 3,960 9,910 4.070 11.200 2,490 14.300 12,200 

Manganese 9.87 203 346 359 686 283 368 320 413 580 

Mercury 0.05 0.148 0.309 0.153 0.186 0.335 

Nickel 2.74 19.5 85.4 23.1 78.7 17.0 76.6 23.5 100 96.4 

Potassium 131 4,990 5,440 2,350 4,420 3,750 4,490 1.670 4,600 6,610 

Sodium 38.7 212 433 276 1180 279 664 74 660 815 

Vanadium 1.41 30.1 HI 24.1 103 27.9 93.9 22.8 90.2 132 

Zinc 2.34 40.4 88.1 28.5 84.0 38.6 85.7 24.3 109 94.4 

CRL 
(nc) 

LEGEND 

NA 

: USATIiAMA certified reporting limit    VOCs : volatile organic compounds 
: non-certified reporting limit SVOCs : semi-volatile organic compounds 
: not detected TPH : total petroleum hydrocarbons 
: duplicate of previous sample TICs : tentatively identified compounds 
: not analyzed I : antimony, cadmium, molybdenum, 

selenium, silver, tellurium, thallium, 
 and tin were not detected  

nmm 



Table 4.28a 
Aircraft Maintenance Area 

Organic Analytes Detected in Storm Drain Sediment Samples 
Phase I Investigation 

Sample Loc.: AM-SD-1 AM-SD-21AM-SD-3 AM-SD-3fdup) 
Depth (ttY. UQd\ 2.0(a^     1       0.0 0.0 

Analytes CRL fing/kg) concentrations in mg/kg 
VOCf 
14-Dimethyl- 

benxeae O230 1.03 034 
Benzene 0.100 039 

Methytene 

chlorate 4.400 3.01 
Chlorobenzene 0.100 im 

Ethyibenztne 0.190 0.26 
Toluene 0.100 1.67 0.82 

Xytene 0.780 0.82 
UA2-Tetr»chk>ro- 

elh»ne 0.200 033 
TIC* 28 106 

SVOCs 
2-Methyl- 

aapbtfailene 0.032 1.83 Z13 
Aceniphthene 0.041 7.16 2.03 

Aceaapbthylene 0.033 033 
Anthracene 0.710 18 

B»(2-etbylhexyl)- 
phthibte 0.480 5.84 14.9 

Benzo{A]- 
aatancene 0.041 3.96 1.18 1.03 

Ben20[A]pyrene 1.20 635 
Benzo{B]- 

fluonntaene 0310 436 
Bcazo{GJiI]- 

peiyfeae 0.180 535 
BeazoJK)- 

fluonDtaene 0.130 4.9 236 
Chiyteae 0.032 6.65 133 133 

Dibenzofuna 0.038 2.79 
Fluonntbene 0.032 7.96 4.17 3.79 163 

Fluorene 0.065 5.71 1.49 
Niphthilene 0.740 10.4 

PBcnanthrene 0.032 15.1 5.68 4.77 3.03 
Phenol 0.052 0.4 737 
Pyreae 0.083 62 439 3.26 2.16 
•na 34 185 33 4 

TPH 10(nc) 1,940 2390 1230 L220 

LEGEND 
(a): 
CRL: 

fnc): 

depth to sediment below concrete surface adjacent to drain (except SD-3) 
USATHAMA Certified Reporting                 (dup):           duplicate sample 
Limit concentration                                     VOCK          volatile organic compounds 
non -certified reporting limit                        SVOCK        semi-volatile organic compounds 

,,-,^.-JM. :  not detected                                       . TPH:            total petroleum hydrocarbons 
NA: not analyzed                                                 TICs:            tentatively identified compounds 

t 28-1 .wlrl 05/25/93 



Table 4.28b 
Aircraft Maintenance Area 

Inorganic Analytes Detected in Storm Drain Sediment Samples 
Phase I Investigation 

& 

Sample Loc: AM-SD-1 AM-SD-2 AM-SD-3 AM-SD-3(dup) 

Depth (ft): 2.0^ 2.0M 0.0 0.0 

Analytes CRL (mg/lcg) concentrations in mg/kg 

Metals i 
Aluminum 112 14300 15,900 63,000 81,800 

Barium 329 248 963 833 149 

Beryllium 0.427 6.44 8.47 

Boron 6.64 18.5 683 161 230 

Cadmium 120 29.1 68.4 
Calcium 253 13200 15,500 8,970 10,600 

Chromium 1.04 129 711 40.6 96 

Cobalt 2.50 13.4 14.5 
Copper 2.84 112 274 513 85.7 

Iron 6.66 26,600 36400 153,000 176,000 

Lead 7.44 618 1,020 168 

Magnesium 10.1 7,960 8,510 7230 9200 

Manganese 9.87 308 359 568 754 

Mercury 0.05 032 0.09 
Nickel 2.74 56.8 613 118 180 

Potassium 131 1,790 1340 2,460 4,140 

Tin 7.43 14.4 14 '■■";".'. ''■■'':''■-'' '•:.■:•.•■:•■-"■"'■'■■'•'■■'■■■'■'•■'■■•■■■■'■'■ 

Silver 0.803 42 
Sodium 38.7 321 339 27,700 25,900 

Vanadium 1.41 48.4 44.4 26.8 38.9 

Zinc 234 616 588 175 290 

Cyanide 025 v ;..._._:•■ .■:■;;:::;:;>:■'■.' •:■.-:-: ;>.\-:Y; 0.63 ______^_— 

LEGEND 
(a): 
CRL: 

depth to sediment below concrete surface adjacent to drain (except SD-3) 
USATHAMA Certified Reporting Limit concentration 

]:   not detected                                                (dup):      duplicate «ample 
antimony, arsenic, molybdenum, tellurium, thallium, and selenium not detected 

in any samples; thallium not analyzed in sample AM-SD-2.  
4 28-b.wkl 

07/27/93 



Table 4.29a 
Aircraft Maintenance Area 

Organic Analytes Detected in Storm Drain Sediments 
Phase II Investigation 

Sample Loc: AM-SD-4 AM-SD-5 AM-SD-6 AM-SD-7 AM-SD-8 

Deoth (z) (ft): 3.5 5.3             53* 8 6.4 3.5 

AnaMes CRL (mg/kg) concentrations in me/kg 

VOQ 

U-DicMoroethenes 032 1 425 

SVOQ 

2-Melhylnaphthalene 0.032 8.96 O204 018 0488 

4-Methylphenol 024 L48 iltpfslll§ll ■y'->>Z:-->+yss™ 

Acen&phthene O041 24.0 025 1.41 029 154 322 

Acenaphthylene OQ33 117 O0701 0559 

Anthracene 071 118 106 199 

BenzofAUnthracene 0041 382 L44 0535 6.15 110 

,        Benzo[A]pyrene 11 12.4 338 61 

BenzoIBlfluoranthene 031 22.0 125 3.72 213 

Benzo[G,HJlperyiene 018 220 115 

BenzofKlfluoranthene 013 203 L03 165 104 

Bis(2-ethylheiyi)phthalate *           048 426 

*                  Chrysene 0032 40.7 155 0939 488 HO 

Dibenzofuran O038 12.4 0728 L25 

DibenzrAfflanihracene 031 3.63 152 

Fluoranthene '    0032 114 0354 109 0691 475 620 

Fluorene O065 41.1 0732 10 155 

Indeno[lA3-CJ3]pyrene 14 13.6 105 

Naphthalene 074 61 

Pbenanthrene 0032 24 0698 4.44 L55 9J9 23.9 

fyrene O083 114 0719 159 L68 9.01 61 

not __ 95.0 14.0 19 16.4 17.81 310 

TPH 10 (nc) U90 716 884 373 1500 230 

LEGEND 

CRL: USATHAMA certified reporting 
limit 

(nc): non—certified reporting limit 
* : duplicate of previous sample 

: not detected 

VOQK volatile organic compounds 
SVOCK semi-volatile organic compounds 

TPH: total petroleum hydrocarbons 
TICs: tentatively identified compounds 

(a): depth below concrete 
surface to top of sediment      4_» 

MOWS 



Table 4.29b 
Aircraft Maintenance Area 

Inorganic Analytes Detected in Storm Drain Sediments 
Phase II Investigation 

Sample Loc: AM-SD-4 AM-SD-5 AM-SD-6 AM-SD-7 AM-SD-8 
*• Deoth M fft): 3.5 53              53» 8 6.4 3.5 

Analytes CRL (mg/kg) concentrations in mg/kg 

Metals 5 
Aluminum 1L2 25,400 31300 7,220 31,400 23,200 15,400 

Arsenic 23 339 &0 233 6.48 3.0 

Barium 329 502 1140 183 189 998 722 

Beryllium 0427 0825 L49 LQ2 0644 

Boron 6.64 47.1 801 473 441 663 45.4 

Cadmium 13 3.52 158 332 635 

Calcium 253 14,200 13,500 7,520 21600 11300 15300 

Chromium 1.04 131 693 64.7 144 7L7 215 

Cobalt IS 118 13.1 17.4 935 133 

Copper 184 33.1 35.7 609 313 193 46.6 
<         fi — 

Iron 6.66 33,000 53,700 79,900 54K» 23300 39,700 

Lead 0467 480 390 430 190 200 690 

Magnesium 10.1 11,400 •   9,600 3430 18400 3370 8350 

Manganese 937 423 507 60S 602 242 381 

--.    Mercury 0.05 0338 0651 0151 

Nickel 174 61.6 713 28.4 713 418 603 

Potassium 131 5,630 7,240 1150 5350 1,470 1420 

.+■.    Sodium 38.7 837 555 13» 1,460 3*440 265 

Vanadium 1.41 50.4 86.9 26.7 75.1 33.7 513 

Zinc 134 199 290 323 290 220 268 

LEGEND 

CRL: USATHAMA certified reporting 
Mmit 

(nc): non-certified reporting limit 
: duplicate of previous sample 
: not detected 

(a): depth below concrete 
surface to top of sediment 

VOQ: volatile organic compounds 
SVOCs: semi-volatile organic compounds 

1PH: total petroleum hydrocarbons 
TICs: tentatively identified compounds 

f      : antimony, molybdenum, selenium 
silver, tefiurinm, thallium and tin 
«ere not detected 



Table 430 
Aircraft Maintenance Area 

Detected Analytes in Groundwater Samples 
Phase II Investigation, Round 1 

Round 1 
Sample Loc.: 101                    102                   103       1         103*         1         104 

Analytes CRL0ig/L) concentrations in/ig/L 

VOCs 
CUoromethane L2 833 

IKS __ 10 

SVOCs 
Napthalene 05 131 L41 

T1Q __ 36 20 40 

TPH 100 (nc) 

Metals § 
Aluminum 112 151 
Antimony 60 

Arsenic 235 833 15.7 21.1 203 12.0 
Barium Z82 453 10.7 53.9 59.7 163 

Beryllium 1.12 
Calcium 105 65,100 16300 107,000 116400 94,000 
Copper 18.8 

Iron 77.5 32500 9370 186,000 202400 3,170 
Lead 4.47 

Magnesium 135 161,000 21,700 187,000 204^)00 211400 
Manganese 9.67 3,600 1,170 13.000 11400 3^00 

Nickel 32.1 39.2 403 35.7 
Potassium 1240 81,600 2Z900 73.400 79300 101400 

Sodium 279 1500400 280400 1500,000 970400 1500400 
Zinc 18 58.8 373 909 48.7 75.7 

LEGEND 

CRL: USATHAMAcertified reporting 
limit 

(nc) : non-certified reporting limit 

VOCs: volatile organic compounds 
SVOCs: semi-volatile organic compounds 

TPH: total petroleum hydrocarbons 
TICk: tentatively identified compounds 

j: cadmium, cobalt, chromium, mercury, 
«elenium, tflver, thallium, and vanadium 
«ere not detected; boron, molybdenum, 
tin and tellurium were not analyzed 

: not detected 



Table 431 
Aircraft Maintenance Area 

Detected Analytes in Groundwater Samples 
Phase II Investigation, Round 2 

Round 2 
Sample Loc.: 101            1          102          1          103          1           104 

Analytes CRLOtß/L) concentrations in pg/L 

VOCs 
CUoromethaoe L2 ^:::'v':':'::>:v:;::-^ 

•na 
SVOCs 

Napthalene 05 L98 

•na 210 

TPH 100 (nc) mmmmEmm ■■ -'•'y---->'-yy;'--<^y^:^: ■'■:■-<■■■.■■-■:>■':>:■•:•• 

Metals 8 
Aluminum 112 
Antimony 60 86.3 

Arsenic 135 *£2 13.9 29.6 18.7 

Bui um 182 26.0 198 27.1 170 

Beryllium 1.12 2.16 20.0 MO 1.95 

Boron 230 U90 669 1.450 1380 

Calcium 105 43,900 9,720 97.700 91,600 

Copper 18.8 209 21.4 60.9 :-t.tyS :.::;i'::-;'S-ÄS:S'-:--:-'::'•■:••• ':■ :■"'"'■'' 

Iron 713 34,700 7380 218.000 4^90 

Lead 4.47 A 11.6 10.9 

Magnesium 135 96,200 13.700 TOOOO 258^00 

Manganese 9.67 3,720 839 ltOOO 1800 

Nickel 311 
Potassium 1240 «3,700 18,700 66,100 106,000 

Sodium 279 760,000 20O000 940,000 110O000 

Zinc 18 25.5 29.4 67.7 209 

LEGEND 

CRL: USATHAMA certified reporting 
limit 

(nc): non-certified reporting limit 
not detected 

VOCs: volatile organic compounds 
SVOCs: semi-volatile organic compounds 

TPH: total petroleum hydrocarbons 
7IQ: tentatively identified compounds 

: cadmium, cobalt, chromium, molybdenum, 
mercury, seknium, (Over, tin, tellurium, 
thallium and vanadium not detected  

«jo 
"man 



Table 4.32 
Fuel Lines 

Analytes Detected in Shallow Soil Samples 

TPH (mg/kg) Lead (mg/kg) 

CRL (mg/kg): 10(nc) 0.467 

JP-SS-l 86 

JP-SS-2 82 16 

JP-SS-3 111 16 

JP-SS-4 40.9 14 

JP-SS-5 SO 33 

JP-SS-5 (dup) 93.8 29 

JP-SS-6 123 160 

JP-SS-7 120 16 

JP-SS-8 264 44 

JP-SS-9 112 26 

JP-SS-10 40 360 

JP-SS-l1 51.8 17 

JP-SS-l1 (dup). 48 

JP-SS-l3 46.3 14.3 

JP-SS-13 (dup) 80.9 15.2 

JP-SS-14 21.6 

JP-SS-15 8.68 

JP-SS-16 20.8 

JP-SS-17 13.7 

JP-SS-18 9.22 

LEGEND 

CRL:  USATHAMA Certified Reporting             L sot detected 

Limit concentration                        (dup): 

(nc):   non-certified reporting limit                     TPH: 

duplicate sample 

total petroleum hydrocarbon« 

4_32.wkl 12/02/92 



APPENDIX B 

BACKGROUND METALS DETECTED IN SOILS 
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APPENDIX C 

SOIL SCREENING COMPARISON 
WATER SCREENING COMPARISON 



APPENDIX C 

SUMMARY OF SCREENING TABLES 

TABLE NUMBERING FORMAT 

Example: C.1.2.a 

First Designation - Appendix Number 
Second Designation - Site Number 
Third Designation - Media of Concern 
Fourth Designation - Subarea of Concern 

Legend: 

1) Second Designation - Site Number 

1 = Sitel: POL Area 
2 = Site 2: Burn Pit 
3 = Site 3: Revetment Area 
4 = Site4: Pumpstation 
5 = Site 5: Former Sewage Treatment Plant 
6 = Site 6: East Levee Landfill 
7 = Site 7: Aircraft Maintenance and Storage 
8 = Site 8: Fuel Lines 
9 = Site 9: Building 442 AST 

2) Third Designation - Media of Concern 

1 = Soil 
2 = Deep Soil 
3 = Sediment 
4 = Groundwater 
5 = Surface Water 

3) Fourth Designation - Subarea of Concern 

25-42.R4 5/6/93 



SOIL SCREENING COMPARISON 
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WATER SCREENING COMPARISON 



Table C.1.4 
POL Area 

Comparison of Maximum Groundwater Concentration 
withARARs 

Maximum      '"""""'   ■■■■■'--"-"■"■" Exceed 

Ik. 

'.■?•■.••■.■■■.■.■.'■■ v.- ■.■■.".•.■ ■.■.■.w^.w.-.VHJjv.v.w.v.:;, 

Analytes 
;::-y:v:v:::::::':-A-.-.::':::-':<:>:-:': :•:-:-: v::.-:::::v.-.'.::-.-:-:::vi;-.w.-:-:.: 

voc 

svoc 

EFAMOL   CAMCL 

13 Dimethylbenzene 479 600 DO 

Benzene 9.69 5 1 yes 

Toluene 10 1,000 100 no 

Ethylbenzene 210 700 680 no 
Xylene 371 10,000 1,750 no 

Bis(2-ethylhexylphthlate) 293 6 4 yes 
2-Methylnaphthalene 89 
Naphthalene 90.4 
TPH 14,000 
Lead 6.4 50 50 no 

04/1W4 

C 1 4.WK1 



Table Q2.4 
Burn Pit 

Comparison of Maximum Groundwater Concentrations 
With ARARs 

Asaiytes 
i£: .:■.■:-. >,:->:-i aai**B«>v^a 

EPAMCL     CAMCL        exceed    * 

voc 
Methylethyl ketone 29.9 
SVOCs 
TPH 140 
Lead 9.13 50 50 no 

M/1 W4 

C2 4.WK1 



Table C3.4 

Revetment Area 
Comparison of Maximum Groundwater Concentrations 

with ARARs 

EFAMCL     CAMCL ;.pEiceed w Afiaiyie 
fxfssssS&smis iäsass ftttfc> 

voc ND 
svoc ND 
TPH ND 
Metals 
Arsenic 728 50 50 no 
Lead 8.8 50 50 no 
Barium 703 200 100 no 
Calcium 230,000 
Copper 30.9 
Iron 489 
Mercury 2 2 no 
Potassium 201,000 
Magnesium 680,000 
Manganese 1,050 50 yes 
Selenium 50(1) 10 no 
Sodium 4,500,000 
Cyanide 12.6 200 no 

Notes: 
(1) - Secondary MCL 

04/1W4 

C 3 4.WK1 



Table C.4.4 
Pump Station 

Comparison of Maximum Groundwater Concentrations 
with ARARs 

wraw-yy*M#:&^ 
AnaJyie il&ttiöBlBiBs; EPAMCL 

^:W^wJ 

VOCs 
Methyiethyl ketone 322 

SVOCs .'"',: "'':''::.:':::,''''-:'.::':-" v:j-: :: ' 

TPH .::'.v...'-.-.               ■'■-;.-::.■-:'-. ;: 

Metals ".*:¥* •.'' ■:'X:''\''>;'fK' 

Barium 109 200 100 no 

Calcium 320,000 

Chromium 325 100 50* no 

Potassium 233,000 

Magnesium 700,000 
Manganese 4,360 50(1) yes 

Sodium 4,500,000 

Nickel 38.6 100 no 

Zinc 35.8 -'■■:   ■'*   :,'■'.'.     " '■; '■'   ■   .'■ ■ 

Cyanide 185 200 no 

Cyanide* 10.4  ; ■■     -   ,    ,    „ 

Notes: 
• Assumes Cr VI, however, groundwater analysis at HAA is for total chromium. 

(1)-Secondary MCL 

04/19/94 

C4 4.WK1 



Table CJ.4 
Former Sewage Treatment Plant 

Comparison of Maximum Groundwater Concentrations 
with ARARs 

B»^H^^^:«»^HW^H»H•^^!^!^T^^^^wi!^ 

Analyie 
••VrYiyiYiyiYiYTlYfr ^■■■Ml-j :<.:i.:V*S/*f>i.,,>x-: aSma 

"' "■"■     Mttftttttift"   ""»FA MCI. ";     CAMC&r »     „laeeea    3 
rog/u>  I    tutjiää :«■:.?. .t.o.^;i^.,i^V;.::,,.,- 

SVOCs 

Notes: 
(1) - Secondary MCL 

13 - Dimethylbenzene 2.83 600 no 

Acetone 198 
Benzene 1.4 5 1 yes 

Chlorobenzene 202 100 30 no 

Toluene 1.7 1,000 100 no 

Methylethyl ketone 75.9 
Methylisobutylketone 10.8 '''v.o:'::':/y-:*:*y! ": ■::":-;' :'x*:': 

Xylene 3.17 10,000 1,750 no 

1,4 - Dichlorobenzene 15 75 5 yes 
2 - Methylnaphthalene 3.72 
4 - Methylnaphthalene 21.6 
Naphthalene 523 
Phenol 232 5 yes 

Metals 
Arsenic 15.6 50 50 no 

Mercury 0-34 2 2 no 
Aluminum 558 1,000 no 
Barium 144 2,000 1,000 no 
Beryllium 1.8 4 no 
Calcium 1,100,000 
Iron 396 
Potassium 70,900 
Magnesium 3,050 :?:'::":V:'-:v::.' ;       . :'-';""': 

Manganese ND 50(1) no 

Sodium 4,600,000 :tf&ßf;-0-v\ 
Nickel 57.6 100 no 
Antimony 101 6 yes 
Zinc 26.8 ..' x">:v ■:*: \' ::':-:-: xV/''^: 

Cyanide ND 200 /^^:^;:■:?Ä^■:^ no 
Anions 
Alkalinity bicarbonate 230,000 ■'v^p-:::::^v:o%:'::':-: 

Alkalinity carbonate 49,000 
Nitrate,-ite 32.6 1000 no 
Chloride 8,000,000 250,000 (1) yes 
Sulfate 460,000 ■tr??W*?S :'>■• "^t 

04AWM 

C5 4.WK1 



Table CJS J 
Fonner Sewage Treatment Plant 

Comparison of Maximum Surface Water Concentrations 
with ARARs 

^.p.:.3:MM'Btf.'Mf,.......w ■w-...*.^...^^^ 

BPÄMCk 
iäd 

[yasttw.mw:. i ■.'■ ■ ■ ■ ^M^iM"^f^!^M:ß^^M^ CAMCL 
si (_* 

Exceed 

VOCs ND DO 

SVOCs ND no 

Metals 
Arsenic 631 50 50 no 

Mercury ND 2 2 no 

Aluminum ND 1,000 no 

Barium 200 2,000 1,000 no 

Beryllium ND 4 no 

Calcium 630,000 
Iron 2.7 
Potassium 220,000 
Magnesium 1300,000 
Manganese 2,130 50(1) yes 

Sodium 8,900,000 
Nickel ND 100 no 

Antimony ND 6 no 

Zinc ND 
Cyanide ND 200 no 

Anions 
Nitrate,-ite 63 1,000 no 

Chloride 13,000,000 250,000 (1) yes 

Fluoride 42,000 4,000 yes 

Sulfate 1,900,000 

Notes: 
(1)-Secondary MCL 

04/19/94 

C5 5WK1 



Table C.6.4 
East Levee Landfill 

Comparison of Maximum Groundwater Concentrations 
with ARARs 

PP W*W*£' 
■iM^Ri^.JiuimiiMijuMijuuuiu^i^ 

i^irf^^iÜb^iitt&d&Uiihiiiiiäii 

«llUyjJSJBIBU!!"!1.«.1!! 

voa 
Methyiethyl ketone 27.6 \ 
SVOCs ND 
Anions 
Alkalinity bicarbonate 2,600,000 
Nitrate,-ite 663 1,000 no 
Chloride 20,000,000 250,000 (1) yes 
Fluoride 6,400,000 4,000 yes 
Sulfate 680,000 
Metals 
Arsenic 4.65 50 50 no 
Lead 6.71 50 50 no 
Aluminum 239 1,000 no 
Barium 423 2,000 1,000 no 
Calcium 630000 
Chromium 47.8 100 50* no 
Iron 1,370 

Potassium 390,000 
Magnesium 1,800,000 
Manganese 6,620 50*1) yes 
Mercury 1,000 no 
Sodium 12,000,000 
Vanadium 43.9 
Cyanide ND 200 no 

Notes: 
* - Assumes CrVI, however groundwater analysis at HAA is for total Chromium. 

(1)-Secondary MCL 

ovum 
C4 4.WK1 



Table C.7.4 
Aircraft Maintenance Area 

Comparison of Maximum Ground water Concentrations 
with ARARs 

CAMCL Aaalyte 
•Mi 

Mauraum 

■■■:■:■:■. aff^BK—!.■ 

.^^!■■^^!■!■l■^■•^!•!^^w^!■!■^^■^!■!■!■!^!■!^!^^!j^g! 

EPA MCL  j 

jüiaav^t^wiv^w frgfo) »muaia}».h Jfe^Al 
Exceed 

vocs 
1,2- Dichloroethene 5.4 7 6(1) no 
Benzene 1.16 5 1 yes 
Chloromethane 853 

SVOCs 
Naphthalene 1 1.981 | | j 

TPH 
Metals 

ND 

Aluminum 151 50 1,000 no 
Antimony 863 6 50 yes 
Arsenic 29.6 50 50 no 
Barium 170 2,000 1,000 no 
Beryllium 20 4 yes 
Boron 2380 
Calcium 116,000 :i::'.aÄt:;:H'S 

Chromium 52.4 100 50(2) yes 
Copper 60.9 1300 (3) no 
Iron 218,000 ~i-^/:::f:':^ 

Lead 11.6 50 50 no 
Magnesium 258,000 
Manganese 13,000 50(4) yes 
Nickel 405 100 no 
Potassium 108,000 
Sodium 2,100,000 :W'\^::'M- ^:M-'>i 

Zinc 90.9 
Cyanide ND 200 no 

Notes: 
(1) - Assumes eis- and trans-DCE 

(2) - Assumes Cr VI, however, groundwater analysis at HAA is for total Chromium. 

(3)-Proposed MCL 

(4) - Secondary MCL 
04/1MM 

C7 4.WK1 



APPENDIX D 

COST ESTIMATES 



APPENDIX D 

COST ESTIMATE TABLES 

Soil Cost Estimate Tables 
for Development Option 

Remedial 
Table Alternative 

Sitel: POL Area 

D-l.l SI 
D-1.2 S3 
D-1.3 S4 
D-1.4 S10 

Site 2: Burn Pit Beneath Pad 

D-2.1.1 SI 
D-2.1.2 S4 
D-2.1.3 S5 
D-2.1.4 S10 
D-2.1.5 S6 

Site 2: Burn Pit - Perimeter of Pad 

D-2.2.1 SI 
D-2.2.2 S6 
D-2.2.3 S8 
D-2.2.4 S10 

Site 3: Revetment and Engine Test Pad 
Area 

D-3.1 SI 
D-3.2 S6 
D-3.3 S8 

Site 4: Pump Station - AST Sites 

D-4.1.1 SI 
D-4.1.2 S6 
D-4.1.3 S8 
D-4.1.4 S6/S7 
D-4.1.5 S8/S7 
D-4.1.6 S9/S7 
D-4.1.7 S11/S7 

Remedial 
Table Alternative 

Site 4: Pump Station - Soil Stockpile 

D-4.2.1 SI 
D-4.2.2 S6 
D-4.2.3 S8 

Site 4: Pump Station - Sediment 

D-4.3.1 SI 
D-4.3.2 S6/S7/S2 
D-4.3.3 S8/S7/S2 
D-4.3.4 S9/S7 
D-4.3.5 S11/S7/S2 
D-4.3.6 S12/S2 

Site 5: Former Sewage Treatment Plant 

D-5.1 SI 
D-5.2 S9/S7 
D-5.3 S11/S7 
D-5.4 S12 

Site 6: East Levee Landfill 

D-6.1 SI 
D-6.2 S6 
D-6.3 S8 

Site 7: Aircraft Maintenance and 
Storage Area - Soil 

D-7.1.1 SI 
D-7.1.2 S6/S7/S2 
D-7.1.3 S6/S12/S2 
D-7.1.4 S8/S7/S2 
D-7.1.5 S8/S12/S2 
D-7.1.6 S7 
D-7.1.7 S7 
D-7.1.8 S12/S2 
D-7.1.9 S2 

D-l 

28-03.R5 5/6/94 



Remedial Remedial 
Table        Alternative Table        Alternative 

Site 7: Aircraft Maintenance and Site 9: Building 442 AST 
Storage Area - Sediments D-9.1              SI 

D-7.2.1           SI 
D-7.2.2      S6/S7/S2 

HAA Sites 2 through 8 

D-7.2.3      S8/S7/S2 
D-7.2.4         S9/S7 

D-10              S6 
D-11            S6/S7 

Site 8: Fuel Lines 

D-8.1              SI 
D-8.2              S6 
D-8.3              S8 

Groundwater Cost Estimate Tables 

Sitel: POL Area 

D-Wl.l 
D-W1.2 
D-W1.3 
D-W1.4 

GW1 
GW2 
GW4 
GW5 

Site 2: Burn Pit 

D-W2.1        GW1 

Site 3: Revetment 

D-W3.1 GW1 

Site 4: Pump Station 

D-W4.1 GW1 

Site 5: FSTP - Groundwater 

D-W5.1 
D-W5.2 

GW1 
GW4 

Site 6: East levee Landfill 

D-W6.1        GW1 

Site 7: Aircraft Maintenance 

D-W7.1 GW1 
D-W7.2 GW4 
D-W7.3 GW5 
D-W7.4 GW6 

Site 8:Fuel Lines 

D-W8.1 GW1 

Monitoring Cost Estimate Tables 

DWM-1 Sitel: POL Area 
DWM-2 Site 2: Burn Pit 
DWM-3 Site 3: Reventment Area 
DWM-4 Site 4: Pump Station Area 
DWM-5a Site 5: Former Sewage Treatment Plant 
DWM-5b Site 5: Former Sewage Treatment Plant 
DWM-5c Site 5: Former Sewage Treatment Plant 
DWM-6 Site 6: East Levee Landfill 
DWM-7 Site 7: Aircraft Maintenance 
DWM-8 Site 8: Fuel Lines 
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Soil Cost Estimate Tables 
for Wetland Option 

Table Alternative 

Site 2: Burn Pit 

DF2.1 SI 
DF2.2 S6/S2 
DF2.3 S8/S2 

Site 2: Heventment Area 

DF3.1 SI 
DF3.2 S6/S2 
DF3.3 S8/S2 

Site 4:Pump Station 

DF4.1 SI 
DF4.2 S6/S2 
DF4.3 S8/S2 
DF4.4 S6/S7/S2 
DF4.5 S8/S7/S2 
DF4.6 S9/S7/S2 
DF4.7 S11/S7/S2 
DF4.8 S12/S2 
DF4.9 S9/S7/S2 
DF4.10 S11/S7/S2 
DF4.11 S12/S2 

Site 5:Former Sewage Treatment 
Plant 

DF5.1 SI 
DF5.2 S9/S7 
DF5.3 S11/S7 
DF5.4 S12/S2 

Remedial 
Table        Alternative 

Site 6:East Levee Landfill 

DF6.1 
DF6.2 
DF6.3 

SI 
S6/S7/S2 
S8/S7/S2 

Site 7:Aircraft Maintenance Soil 

DF7.1.1 
DF7.1.2 
DF7.1.3 

SI 
S6/S7/S2 
S8/S7/S2 

Site 7:Aircraft Maintenance Sediment 

DF7.2.1 
DF7.2.2 
DF7.2.3 

SI 
S6/S7/S2 
S8/S7/S2 

Site 8:Fuel Lines 

DF8.1 
DF8.2 
DF8.3 

SI 
S6/S7/S2 
S8/S7/S2 

HAA Sites 2 through 8 

DF10 
DF-11 

S6/S2 
S6/S7/S2 
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REMEDIAL ALTERNATIVE CODES: 

SI 
S2 
S3: 

No Action 
Capping 
In-situ Soil Flushing 

S4 In-situ Bioremediation 
S5: In-situ Soil Vapor Extraction 
S6: Excavation and Biotreatment 
S7: Excavation and Solidification/Stabilization 
S8: Excavation and Low Temperature Thermal Desorption 
S9: Excavation and Low Off-Site Thermal Destruction 
S10: In-situ Bioventing 
S11: Excavation and Chemical Oxidation 
S12: Excavation and Soil Washing 
GW.l No Action 
GW.2 Biostimulation 
GW.4 Carbon Adsorption 
GW.5 Biological treatment 
GW.6 UV/Ozone 
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TABLE D-1.1 
SITE 1: POL AREA 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling the 15 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B)Quarterly groundwater sampling and reporting only for 8 wells after first year. 
(C)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
P)Project life assumed to be 30 years at 10% annual interest rate. 
(E)Land use restrictions are necessary to warn and restrict receptor access. 
(FJOperation and maintenance of land use restriction requires 30 years. 

NOTEThis costastimate Is identical to TablB DW-1.1, Site 1: POL Area, No Action Cost Estimate, Groundwater. 

UNIT 
ITEM DESCRIPTION UNIT        COST       AMT. COST 

CAPITAL COST 
(1) Sample collection and analyses 
(2) Land use restrictions (signs, fencing) 
(3) Planning and regulatory compliance at 30% 
(4) Engineering and Supervision at 20% 
(5) Contingency at 20% 

event 12,000 1 12,000 

ea. 5,000 1 5,000 

0.3 3,600 

0.2 2,400 

0.2 2,400 

TOTAL CAPITAL COST $25,400 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
(1) Quarterly sampling and summary report event      10,600 4 42,400 
(2) Risk Assessment yr. 20,000 0.2 4,000 

(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 

(3) Land use restriction maintenance yr. 1,000 1 1,000 

Subtotal $47,400 

(4)              Contingency at 20% 0-2            9»480 

TOTAL ANNUAL O & M COST $56.880 

TOTAL PRESENT WORTH COSTS $561.600 
04/24/M 



TABLED-1.2 
SITE 1: POL AREA 
SOIL FLUSHING (IN SITU) COST ESTIMATE  
ASSUMPTIONS: 

(A) Soil volume = 20,490 yd3 

(B)17 infiltration wells installed at $4,000 each and 
7 recovery wells will be installed at $10,000. 

(QSoil flushing solution (surfactants) chemical cost assumed to be $8^0* 

Labor assumed to be 20 hr/week. 
P)Effluertt water from extraction wells will be treated using liquid phase GAC. Assume 

6 units (2,000 lbs) will last for the project. Costs include shipping, setup 
and regeneration with carbon supplier. Assumed at $20,000 per year for O&M. 

©Treatment unit includes piping, pumps, building and installation. 
(^Confirmation soil samples taken to monitor contamination removal from soil. 

(Costs include borehole installation, sampling and analysis.) 

Assumed at $500 per sample.  ^__ 

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. 

CAPITAL COST 
(1) Site Preparation 

Infiltration well installation 
Recovery well installation 
Soil flushing effluent plant 

(2) Health and Safety at 10% 
(3) Engineering and Supervision at 30% 
(4) Contingency at 20% 

COST 

well 4,000 17 68,000 

well 10,000 7 70,000 

ea. 30,000 1 30,000 

Subtotal $168,000 

0.1 16,800 

0.3 50,400 

0.2 33,600 

TOTAL CAPITAL COST $268,800 

ANNUAL OPERATIONS & MAINTENANCE. SOIL FLUSHING (0-2 YEARS) 

(1) 

(2) 

(3) 
(4) 
(5) 

Soil Flushing System Operation 
Labor (20 hr/wk) 
Soil flushing treatment 
GAC units (regeneratioiVtransporation) 
General operations & maintenance 

Confirmation soil sampling 

Health and Safety at 10% 
Engineering and Supervision at 30% 
Contingency at 20% 

TOTAL ANNUAL O&M COST (0-2 YEARS) 

hr 60 1,040 62,400 

yd3 8 20,490 163,920 

ea. 2,000 6 12,000 

ea. 20,000 1 20,000 

ea. 500 15 7,500 

Subtotal $265,820 

0.1 26,580 

0.3 79,750 

0.2 53,160 
$425,310 

ANNUAL OPERATIONS & MAINTENANCE. MONfTORING (20 YEARS) 
NOTE: Refer to Table DWM-1 for Groundwater Monitoring costs. 

TOTAL PRESPNT WORTH COSTS 

04/25/94 

$1.006,940 



TABLE D-1.3 
SITE1: POL AREA 
BIOREMEDIATION (IN SITU) COST ESTIMATE 

ASSUMPTIONS: 
(A) Soil volume = 20,490 yd3 

(B)17 infiltration wells will be Installed to supply oxygen and nutrients to the system 
at $4,000 per well, 7 recovery wells to be installed at $10,000 per well. 

(^Treatment unit (includes oxygenation system, nutrients storage, pumps and injection 
equipment) assumed to cost $40,000. 

(D)Biotreatment costs assumed at $3/yd3 for nutrients, 20 hrs. per week for labor ($60/hr), 
and general operations and maintenence at $15,000 per year. 

(E) Confirmation soil samples to monitor contaminant degradation (cost Includes borehole 
installation, sampling and analysis) estimated at $500 per sample. 

(F) Remediation project life = 3 years 

ITEM DESCRIPTION UNIT 

UNIT 
COST 

(1) Infiltration well installation 
(2) Recovery well installation 
(3) Treatment unit 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 30% 
(6) Contingency at 20% 

TOTAL CAPITAL COST 

AMT. COST 

well 4,000 17 68,000 

well 10,000 7 70,000 

ea. 40,000 1 40,000 

Subtotal $178,000 

0.1 17,800 
0.3 53,400 

0.2 35,600 
$284.800 

ANNUAL OPERATIONS AND MAINTENANCE. BIOTREATMENT f0-3 YEARS) 
(1) Biotreatment operations 

Labor (20 hr/wk) hr 60 
General operations and maintenance ea. 15,000 
Nutrients yd3 3 

(2) Confirmation soil sampling ea. 500 
Subtotal 

1,040 
1 

20,490 
15 

62,400 
15,000 
61,470 

7,500 
$146,370 

(3) Health arid Safety at 10% 
(4) Engineering and Supervision at 30% 
(5) Contingency at 20% 

TOTAL ANNUAL O & M COST (0-3 YEARS) 

0.1 
0.3 
0.2 

14,640 
43,910 
29,270 

$234,190 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
Refer to Table DWM-1 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
04/25/94 

$867,200 



TABLED-1.4 
SITE 1: POL AREA 
BIOVENTING (IN SITU) COST ESTIMATE 

ASSUMPTIONS: 
(A) Soil Volume = 20,490 yd3 

(B) Fourteen air Injection wells and five vapor monitoring wells will be 
installed. Assume maximum depth of 8 ft at $3,000 per well. 

(C)Air injection system includes piping, blower, and installation costs estimated at $17,000. 
(D)Labor for operation and maintenance of treatment unit assumed to be 8 hours per week. 

(E) Remediation project life = 3 years. 
(FJGroundwater monitoring required for additional 1 year following remediation, 

at 4 samples per quarterly event. 

fTEM DESCRIPTION UNIT 

UNIT 
COST 

CAPITAL COST 
(1) Injection/Monitoring Wells 
(2) Air Injection System 

well 
ea. 

3,000 
15,000 

Subtotal 

AMT. 

19 
1 

COST 

57,000 
15,000 

$72,000 

(3) Health and Safety at 10% 
(4) Engineering and Supervision at 20% 
(5) Contingency at 20% 

TOTAL CAPITAL COST 

0.1 
0.2 
0.2 

7,200 
14,400 
14,400 

$108,000 

ANNUAL OPERATIONS AND MAINTENANCE (0-3 YEARS) 

(1) Air Injection Systems Operations 
Labor (8 hr/wk) 
General Operations & Maintanence 

(2) Confirmation Soil Sampling 

hr 
ea. 
ea. 

60 
10,000 

500 
Subtotal 

(3) Hearth and Safety at 10% 
(4) Engineering and Supervision at 20% 
(5) Contingency at 20% 

TOTAL ANNUAL O & M COST (0-3 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (0-20 YEARS) 
Refer to Table DWM-1 for groundwater monitoring costs. 

416 
1 

15 

0.1 
0.2 
0.2 

24,960 
10,000 
7,500 

$42,460 

4,250 
8,490 
8,490 

$64.000 

TOTAL PRESFMT WORTH COSTS 

04/25/94 

$267,160 



TABLE D-2.1.1 
SITE 2: BURN PIT - BENEATH PAD 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)Sampling of the 4 existing wells for petroleum hydrocarbons, volatile and 

semtvolatile organic compounds. 
(B)Quarterly sampling of 4 wells and summary report. 
(C)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D)Project life assumed to be 30 years at 10% annual interest rate. 

N0TE:TWs cost estimate is Identical to Table DW-2.1. Site 2:Burn Pit, No Action Cost Estimate. Groundwater. 

1 9,800 
0.3 2,940 
0.2 1,960 
0.2 1,960 

$16,660 

UNIT 
ITEM DESCRIPTION UNIT COST       AMT. COST 

CAPITAL COST 

(1) Sample collection and analyses event 9,800 
(2) Planning and regulatory compliance at 30% 
3)            Engineering and Supervision at 20% 

(4) Contingency at 20% 
TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 

(1) Quarterly sampling and summary report 
(2) Risk Assessment 

(One assessment performed every 5 yrs. 
Cost is averaged over 5 yr period.) 

(3) Contingency at 20% 

TOTAL PRESENT WORTH COSTS 
04/24/04 

event           9,800 4 39,200 
yr.               20,000 0.2 4,000 

Subtotal $43,200 

0.2 8,640 

iUAL O & M COST $51,800 

$504,970 



TABLED-2.1.2 
SITE 2: BURN PIT- BENEATH PAD 
BIOREMEDIATION (IN SITU) COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 3,350 yd* 
(B)Four infiltration wells will be installed to supply oxygen and nutrients to the system. 

Assumed at $3,000 per well. 
(C)Four recovery wells at $6,000 per well. 
(D)Treatment unit (includes oxygenation system, nutrients storage, pumps and injection 

equipment) assumed to cost $10,000. 
(E)Biotreatment costs assumed at $3/yd3 for nutrients, 8 hrs. per week for labor ($60/hr), 

and general operations and maintenence at $2,000 per year. 
(F)Confirmation soil samples to monitor contaminant degradation (cost includes borehole 

installation, sampling and analysis) estimated at $500 per sample. 

(G)Remediation project life = 3 years 
(H)The treated solution will be discharged to San Pablo Bay under base NPDES permit. 

UNIT 

ITEM                                      DESCRIPTION UNIT           COST AMT. COST 

CAPITAL COST 
(1) Infiltration well installation 
(2) Recovery well installation 
(3) Treatment unit 

well            3,000 
well            6,000 
ea.           10,000 

Subtotal 

4 
4 
1 

12,000 
24,000 
10,000 

$46,000, 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 30% 
(6) Contingency at 20% 

TOTAL CAPITAL COST 

0.1 
0.3 
0.2 

4,600 
13,800 
9,200 

$73.600 

ANNUAL OPERATIONS AND MAINTENANCE. BIOTREATMENT (0-3 YEARS) 

(1) Biotreatment operations 
Nutrients 
General operations and maintenance 

Labor (8 hr/wk) 
(2) Confirmation soil sampling , 

yd3                   3 
ea.             5,000 
hr                  60 
ea.               500 

Subtotal 

3,350 
1 

416 
6 

10,050 
5,000 

24,960 
3,000 

$43,010 

(3) Health and Safety at 10% 
(4) Engineering and Supervision at 30% 
(5) Contingency at 20% 

TOTAL ANNUAL O&M COST (0-3 YEARS) 

)NITORING (20 YEARS) 

0.1 
0.3 
0.2 

4,300 
12,900 
8,600 

$68.810 

ANNUAL OPERATIONS AND MAINTENANCE. MC 
NOTE: Refer to Table DWM-2 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
04/24/84 

$244.720 



TABLED-2.1.3 
SITE 2: BURN PIT - BENEATH PAD 
SOIL VAPOR EXTRACTION (IN SITU) COST ESTIMATE 

ASSUMPTIONS: 
(A)Soil Volume = 3,350 yd3 

(B)Four vapor extraction wells will be installed. Assume maximum depth 

of 20 ft and $4,000 per well. 
(C)Air injection system includes piping, blower, and installation costs 

estimated at $10,000. 
(D)Exhaust soil gas will be treated using vapor phase granular activated carbon (GAC). 

Assume 6 GAC units (2,000 lbs.) will last for the project life. 
Costs include shipping, setup, and regeneration by GAC supplier at $4,000/unit. 

(E)Air monitoring cost $5,000 per event. 
(F)Labor for operation and maintenance of treatment unit assumed to be 8 hours per week. 

(G)RemediatJon project life = 2 years. 

ITEM DESCRIPTION UNIT 

UNIT 
COST     AMT. 

CAPITAL COST 
(1) Vapor Extraction Wells 
(2) Vacuum Extraction System 

(3) GAC units 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

well 4,000 

ea. 10,000 

ea. 4,000 
Subtotal 

COST 

4 16,000 

1 10,000 

6 24,000 
$50,000 

0.1 5,000 

0.2 10,000 

0.2 10,000 

TOTAL CAPITAL COST $75,000 

ANNUAL OPERATIONS AND MAINTENANCE fO-2 YEARS) 

(1) 

(2) 

(3) 
(4) 
(5) 

Air Injection Systems Operations 
Labor (8 hr/wk) 
Air Monitoring 
General Operations & Maintanence 

Confirmation Soil Sampling 

Health and Safety at 10% 
Engineering and Supervision at 30% 
Contingency at 20% 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

hr 60 416 24,960 

event 5,000 4 20,000 

ea. 5,000 1 5,000 

ea. 500 6 3,000 
Subtotal "$52,960 

0.1 5,300 
0.3 15,390 
0.2 10,590 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM -2 for groundwater monitoring costs. 

$85.000 

TOTAL PRESENT WORTH COSTS 

04/24/04 

$222.520 



TABLED-2.1.4 
SITE 2: BURN PIT - BENEATH PAD 
BIOVENTING (IN SITU) COST ESTIMATE 

ASSUMPTIONS: 
(A)Soil Volume = 3,350 yd3 

(B)Two air injection wells and four vapor monitoring wells will be 
installed. Assume maximum depth of 8 ft at $3,000 per well. 

(C)Air injection system includes piping, blower, and installation costs 
estimated at $10,000. 

P)Labor for operation and maintenance of treatment unit assumed to be 6 hours per week. 

(E)Remediation project life = 3 years. 

UNIT 

ITEM                                     DESCRIPTION UNIT               COST AMT. COST 

CAPITAL COST 
(1) Injection/Monitoring Wells 
(2) Air Injection System 

well                 3,000 
ea.                10,000 

Subtotal 

6 
1 

18,000 
10,000 

$28,000 

(3) Health and Safety at 10% 
(4) Engineering and Supervision at 20% 
(5) Contingency at 20% 

TOTAL CAPITAL COST 

0.1 
0.2 
0.2 

2,800 
5,600 
5,600 

$42.000 

ANNUAL OPERATIONS AND MAINTENANCE (0- -3 YEARS) 

(1) 

(2) 

(3) 
(4) 
(5) 

Air Injection Systems Operations 
Labor (6 hr/wk) 
General Operations & Maintanence 

Confirmation Soil Sampling 

hr 
ea. 
ea. 

Health and Safety at 10% 
Engineering and Supervision at 20% 
Contingency at 20% 

TOTAL ANNUAL O & M COST (0-3 YEARS) 

60 312 18,720 
5,000 1 5,000 

500 6 3,000 
Subtotal $26,720 

0.1 2,670 
0.2 5,340 
0.2 5,340 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-2 for groundwater monitoring costs. 

$40.000 

TOTAL PRESFNT WORTH COSTS 
04/24/84 

$141.470 



TABLED-2.1.5 
SITE 2: BURN PIT - BENEATH PAD 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 3,350 yd3 

(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 6 samples. 

(D)Assume use of existing Revetment Pad. 
(E)Treated soils will be returned to excavated area. 
(FJTilling once a week for project life period (8 hrs per week). 

(G)Project life estimated at 2 years. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 

(3) Remove concrete pad 
(■■>) Soil Excavation 
(5) Backfill excavation site (at end of project) 
(6) Decommission Groundwater Monitoring Wells 

ea. 
ea. 
ea. 

yd3 

yd3 

well 

5,000 
15,000 
20,000 

5 
4 

1,500 
Subtotal 

1 
1 
1 

3,350 
3,350 

1 

COST 

5,000 
15,000 
20,000 
16,750 
13,400 

1,500 
$71,650 

(7) Health and Safety at 10% 
(8) Engineering and Supervision at 20% 
(9) Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE f0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 8 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

0.1 
0.2 
0.2 

3 3,350 
60 416 

500 6 
Subtotal 

7,165 
14,330 
14,330 

$107.000 

10,050 
24,960 
3,000 

$38,010 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 

(6) Contingency at 20% 
TOTAL ANNUAL O & M COST (0-2 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Referto Table DWM-2 for groundwater monitoring costs. 

0.1 
0.2 
0.2 

3,800 
7,600 
7,600 

$57,010 

TOTAL PRESENT WORTH COSTS 
04/24/04 

$205,940 



TABLE D-2.2.1 
SITE 2: BURN PIT-PERIMETER OF PAD 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling of the 4 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B) Quarterly sampling of 4 wells and summary report. 
(C)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D)Project life assumed to be 30 years at 10% annual interest rate. 

NOTE:This cost estimate is identical to Table DW-2.1, Site 2:Burn Pit, No Action Cost Estimate, Groundwater. 

 ~  UNIT 

FTEM  DESCRIPTION UNIT COST      AMT. COST 

CAPITAL COST 

(1) Sample collection and analyses event 9,800 

(2) Planning and regulatory compliance at 30% 
(3) Engineering and Supervision at 20% 
(4) Contingency at 20% 

1 9,800 

0.3 2,940 

0.2 1,960 

0.2 1,960 

TOTAL CAPITAL COST 116,660 

ANNUAL OPERATIONS AND MAINTENANCE COST f30 YEARS) 

(1) Quarterly sampling and summary report event 9,800 

(2) Risk Assessment V- 20,000 
(One assessment performed every 5 yrs. 
Cost is averaged over 5 yr period.) Subtotal 

(3) Contingency at 20% 
TOTAL ANNUAL O & M COST 

TOTAL PRESENT WORTH COSTS 
04/2B/S4 

4 

0.2 

39,200 

4,000 

0.2 

$43,200 

8,640 

$51.800 

$504,970 



TABLE D-2.2.2 
SITE 2: BURN PIT - PERIMETER OF PAD 
EXCAVATION AND BIOLOGICAL TREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 2,590 yd3 

(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 6 samples. 
(D)Assume use of existing Revetment Pad. 
(E)Treated soils will be returned to excavated area. 
(F)Tilling once a week for project life period (8 hrs per week). 
(G) Project life estimated at 2 years. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Decommission Groundwater Monitoring Wells 
(5) Backfill excavation site (at end of project) 

(6) Health and Safety at 10% 
(7) Engineering and Supervision at 20% 
(8) Contingency at 20% 

ea. 5,000 1 5,000 

ea. 15,000 1 15,000 

yd3 5 2,590 12,950 
well 1,500 3 4,500 

yd3 4 2,590 10,360 
Subtotal $47,810 

0.1 4,781 
0.2 9,562 
0.2 9,562 

TOTAL CAPITAL COST $72.000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
Biotreatment, nutrients and microorganisms 0) 

(2) 
(3) 

(4) 
(5) 
(6) 

Soils Handling (tilling, etc., 8 hr/wk) 
Confirmation soil sampling 

Health and Safety at 10% 
Engineering and Supervision fat 20% 
Contingency at 20% 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

yd3 3 2,590 7,770 

hrs 60 416 24,960 

ea. 500 6 3,000 

Subtotal $35,730 

0.1 3,570 

0.2 7,150 

0.2 7,150 
$53,600 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-2 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
04/24/M 

$165.020 



TABLE D-2.2.3 
SITE 2: BURN PIT - PERIMETER OF PAD 
LOW TEMPERATURE THERMAL DESORPTION 

COST ESTIMATE ^___ 

ASSUMPTIONS: 
(A)Contaminated soil volume = 2,590 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(C)Soils handling includes excavation, backfilling, compacting, and site regrade. 
(D)Treated soil will be returned to excavated area. 
(E)Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 
Assumed to include 6 samples. 

(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 
will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $2,000 per unit. Assume 3 units for project. 

(G)Air monitoring costs $5,000 per event. 
(H)Project life estimated at 4 months. 

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 

(1) Mobilization/Demobilization, Site Preparation, 
Construction of storage pads 

8,000 

(2) Soils Handling yd* 25 2,590 64,750 

(3) Thermal Desorption yd* 100 2,590 259,000 

(4) Stack Air Monitoring event 5,000 2 10,000 

(5) Confirmation Sampling sample 500 6 3,000 

(6) GAC Units(regeneration, transportation) ea. 2,000 3 6,000 

(7) Off-site recycle/disposal of organic phase liquids ea. 1,500 2 3,000 

(8) Decommission Groundwater Monitoring Wells well 1500 
Subtotal 

3 4,500 
$358,250 

0) Health & Safety at 10% 0.1 35,830 

(10) Engineering and Supervision at 20% 0.2 71,650 

(11) Contingency at 20% 0.2 71,650 

TOTAL CAPITAL COST S537.380 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-2 for groundwater monitoring costs. 

TOTAL PRESFNT WORTH COSTS 
04/24/64 

$537.380 



TABLE D-2.2.4 
SITE 2: BURN PIT - PERIMETER OF PAD 
BIOVENTING (IN SITU) COST ESTIMATE 

ASSUMPTIONS: 
(A)Soil Volume = 2,590 yd3. 
(B)Two air injection wells and four vapor monitoring wells will be 

installed. Assume maximum depth of 8 ft at $3,000 per well. 
(C)Air injection system includes piping, blower, and installation costs 

estimated at $10,000. 
(D)Labor for operation and maintenance of treatment unit assumed to be 6 hours per week. 

(E)Remediation project life = 3 years. 

ITEM DESCRIPTION UNIT 

UNIT 
COST 

CAPITAL COST 
(1) Injection/Monitoring Wells 
(2) Air Injection System 

(3) Health and Safety at 10% 
(4) Engineering and Supervision at 20% 
(5) Contingency at 20% 

TOTAL CAPITAL COST 

AMT. COST 

well 3,000 6 18,000 

ea. 10,000 1 10,000 

Subtotal $28,000 

0.1 2,800 

0.2 5,600 

0.2 5,600 
$42,000 

ANNUAL OPERATIONS AND MAINTENANCE (0-3 YEARS) 

(1) Air Injection Systems Operations 
Labor (6 hr/wk) 
General Operations & Maintanence 

(2) Confirmation Soil Sampling 

(3) Health and Safety at 10% 
(4) Engineering and Supervision at 20% 
(5) Contingency at 20% 

TOTAL ANNUAL O & M COST (0-3 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-2 for groundwater monitoring costs. 

hr 60 312 18,720 

ea. 5,000 1 5,000 

ea. 500 6 3,000 

Subtotal $26,720 

0.1 2,670 

0.2 5,340 

0.2 5,340 
$40,000 

TOTAL PRESENT WORTH COSTS 

04/24/04 

$141,470 



TABLE D-3.1 
SITE 3: REVETMENT AND ENGINE TEST PAD AREA 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)Sampling the 3 existing wells for petroleum hydrocarbons, volatile and 

semivoiatile organic compounds. 
(B)Quarterly groundwater sampling and reporting for 3 wells. 
(C)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D)Project life assumed to be 30 years at 10% annual interest rate. 

NOTETh* cost estimate is idsntical to Table DW-3.1. Site 3: Revetment Area, No Action Cost Estimate. Groundwater. 

ITEM DESCRIPTION UNIT 

UNIT 
COST 

CAPITAL COST 
(1) Sample collection and analyses 
(2) Planning and regulatory compliance at 30% 
(3) Engineering and Supervision at 20% 
(4) Contingency at 20% 

event 9,600 

TOTAL CAPITAL COST 

AMT. COST 

1 9,600 
0.3 2,880 

0.2 1,920 
0.2 1,920 

$16,320 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
(1) Quarterly sampling and summary report event 9,600 

(2) Risk Assessment y*- 20,000 
(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) Subtotal 

4 
0.2 

38,400 
4,000 

$42,400 

(3) Contingency at 20% 

TOTAL ANNUAL O & M COST 

0.2 8,480 

$50.880 

TOTAL PRESENT WORTH COSTS 
04/24/04 

$496.000 



TABLE D-3.2 
SITE 3:  REVETMENT AND ENGINE TEST PAD AREA 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 66,000 yd8 

(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. 
(D)Treated soils will be returned to excavated area. 
(E)Tilling project life period (40 hrs per week). 
(F)Project life estimated at 2 years. 

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Backfill excavation site (at end of project) 
(5) Decommission Groundwater Monitoring Wells 

(6) Health and Safety at 10% 
(7) Engineering and Supervision at 20% 
(8) Contingency at 20% 

ea. 
ea. 
yd3 

yd3 

well 

5,000 1 5,000 

120,000 1 120,000 

5 66,000 330,000 

4 66,000 264,000 

2 1,500 3,000 

Subtotal $722,000 

0.1 72,200 

0.2 144,400 

0.2 144,400 

TOTAL CAPITAL COST $1.083,000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 40 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-3 for groundwater monitoring costs. 

3 66,000 198,000 

60 2,100 126,000 

500 250 125,000 

Subtotal $449,000 

0.1 44,900 

0.2 89,800 

0.2 89,800 

$673.500 

TOTAL PRESENT WORTH COSTS 
04/24/M 

$2.251.880 



TABLE D-3.3 
SITE 3: REVETMENT AND ENGINE TEST PAD AREA 
EXCAVATION AND LOW TEMPERATURE THERMAL DESORPTION 

COST ESTIMATE  

ASSUMPTIONS: 
(A)Contaminated soil volume - 66,000 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $25,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(C)Soils handling includes excavation, backfilling, compacting, and site regrade. 
(D)Treated soil will be returned to excavated area. 
(E)Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 
(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 

will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $2,000 per unit. Assume 57 units for project. 

(G)Air monitoring costs $5,000 per event. 
(H)Project life estimated at 1 year. 
(l)Assume a lower unit cost ($80/yd3) because of volume. 
(J)No annual costs for this alternative. All first year costs. 

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 

(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 

ea. 25,000 1 25,000 

(2) Soils Handling yd3 25 66,000 1,650,000 

(3) Thermal Desorption yd3 80 66,000 5,280,000 

(4) Stack Air Monitoring event 5,000 6 30,000 

(5) Confirmation Sampling sample 500 250 125,000 

(6) GAC Units(regeneration, transportation) ea. 2,000 250 500,000 

(7) Off-site recycle/disposal of organic phase liquids         ea. 1,500 30 45,000 

(8) Decommission Groundwater Monitoring Wells well 1,500 
Subtotal 

2 3,000 
$7,658,000 

(9) Health & Safety at 10% 0.1 765,800 

(10) Engineering and Supervision at 20% 0.2 1,531,600 

(11) Contingency at 20% 0.2 1,531,600 

TOTAL CAPITAL COST 

IAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 

$11.487.000 

ANNU 
NOTE: Refer to Table DWM-3 for groundwater monitoring costs. 

TOTAL PRESFNT WORTH COSTS $11.487.000 

04/24/M 



TABLE D-4.1.1 
SITE 4: PUMP STATION AREA - AST SITES 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)Installation of 2 additional monitoring wells at $4,000 each. 
(B)Sampling of the 1 existing well and 2 new wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(C)Quarterly groundwater sampling and reporting for 30 years, at 3 samples per event. 
(D)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(E)Project life assumed to be 30 years at 10% annual interest rate. 
(F)Land use restrictions are necessary to warn and restrict receptor access. 
(G)Operation and maintenance of land use restriction requires 30 years. 

ITEM 

NOTE:This cost estimate is identical to Table DW-4.1, Site 4: Pump Station Area - AST Sites, No Action, Groundwater. 

DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

CAPITAL COST 
(1) Installation of monitoring wells 
(2) Sample collection and analyses 
(5) Land use restrictions (signs, fencing) 

(3) 
(4) 
(6) 

well 
event 
ea. 

4,000 
9,600 
5,000 

Subtotal 

Planning and regulatory compliance at 30% 
Engineering and Supervision at 20% 
Contingency at 20% 

TOTAL CAPITAL COST 

2 
1 
1 

8,000 
9,600 
5,000 

0.3 
0.2 
0.2 

$22,600 

6,780 
4,520 
4,520 

$38,420 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 

(1) 
(2) 

(3) 

Quarterly sampling and summary report 
Risk Assessment 
(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 
Land use restriction maintenance 

event 9,600 4 38,400 

yr 20,000 0.2 4,000 

yr 1,000 1 1,000 

Subtotal $43,400 

(4) Contingency at 20% 

TOTAL ANNUAL O & M COST 

0.2 8,680 

$52.080 

TOTAL PRESENT WORTH COSTS 
04/24/M 

$529.400 



TABLED-4.1.2 
SITE 4: PUMP STATION AREA - AST SITES 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A) Contaminated soil volume - 180 yd3 (AST-5 soils contaminated only with TPH). 
(B) Application of nutrients and micro-organisms estimated at $3/yd3. 
(C) Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradat'on. Assume 4 samples. 
(D) Assume use of existing Revetment Pad. 
(E) Treated soils will be returned to excavated area. 
(F) Tilling once a week for project life period (4 hrs per week). 
(G) Project life estimated at 2 years. 

ITEM DESCRIPTION UNIT 
UNIT 

COST 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Backfill excavation site (at end of project) 

(5) Health and Safety at 10% 
(6) Engineering and Supervision at 20% 
(7) Contingency at 20% 

AMT. COST 

ea. 5,000 1 5,000 

ea. 10,000 1 10,000 

yd3 5 180 900 

yd3 4 180 720 

Subtotal $16,620 

0.1 1,662 
0.2 3,324 

0.2 3,324 

TOTAL CAPITAL COST $25.000 

ANNUAL OPERATIONS AND MAINTENANCE f0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 4 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-4for groundwater monitoring costs. 

3 180 540 

60 100 6,000 

500 4 2,000 

Subtotal $8,540 

0.1 850 

0.2 1,710 

0.2 1,710 
$12.810 

TOTAL PRESFNT WORTH COSTS 
04/24/94 

$47.230 



TABLE D-4.1.3 
SITE 4: PUMP STATION AREA - AST SITES 
LOW TEMPERATURE THERMAL DESORPTION 
COST ESTIMATE  

ASSUMPTIONS: 
(A) Contaminated soil volume = 180 yd3 (AST-5 soils contaminated only with TPH). 
(B) Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(C) Soils handling includes excavation, backfilling, compacting, and site regrade. 
P) Treated soil will be returned to excavated area. 
(E) Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 
Assumed to include 4 samples. 

(F) Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 
will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $800 per unit. Assume 2 units for project 

(G) Air monitoring costs $5,000 per event. 
(H) Project life estimated at 4 months. 

(I) No annual costs for this alternative. All first year costs. 

ITEM DESCRIPTION UNIT 
UNIT 

COST 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 
(2) Soils Handling 
(3) Thermal Desorption 
(4) Stack Air Monitoring 
(5) Confirmation soil sampling 
(6) GAC Units(regeneration, transportation) 
(7) Off- site recycle/disposal of organic phase liquids 
(8) Backfill excavation site 

(9) Health & Safety at 10% 
(10) Engineering and Supervision at 20% 
(11) Contingency at 20% 

yd3 

yd3 

event 
sample 
ea. 
ea. 
yd3 

50 
100 

5,000 
500 
800 

1,500 
4 

Subtotal 

AMT. 

180 
180 

2 
4 
2 
1 

180 

COST 

8,000 

9,000 
18,000 
10,000 
2,000 
1,600 
1,500 

720 

TOTAL CAPITAL COST 

0.1 
0.2 
0.2 

$50,820 

5,080 
10,160 
10,160 

$76,220 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-4 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
M/24/M 

$76.220 



TABLE D-4.1.4 
SITE 4:  PUMP STATION AREA - AST SITES 
EXCAVATION AND BIOTREATMENT FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A) Contaminated soil volume = 300 yd3 (AST-7 soils contaminated with TPH and metals). 

(B) Application of nutrients and micro-organisms estimated at $3/yd3. 
(C) Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 4 samples. 

P) Assume use of existing Revetment Pad. 
(E) Treated soils will be returned to excavated area. 
(F) Tilling once a week for project life period (4 hrs per week). 

(G) Project life estimated at 2 years. 

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 

(3) Soil Excavation 
(4) Solidification 

Mobilization/Demobilization 

(5) Solidification equipment (year 2) 
(6) Solidifcation agents (year 2) 
(7) Backfill excavation site (year 2) 

(8) Health and Safety at 10% 
(9) Engineering and Supervision at 20% 
(10) Contingency at 20% 

COST 

ea. 5,000 1 5,000 

ea. 10,000 1 10.000 

yd3 5 300 1,500 

ea. 5,000 1 5,000 

yd3 30 300 9,000 

yd3 60 300 18,000 

yd3 4 300 1,200 

Subtotal $49,700 

0.1 4,970 

0.2 9,940 

0.2 9,940 

TOTAL CAPITAL COST $75.000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment. nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 4 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 

(6) Contingency at 20% 
TOTAL ANNUAL O & M COST (0-2 YEARS) 

3 300 900 

60 208 12,480 

500 4 2.000 

Subtotal $15,380 

0.1 1,540 

0.2 3,080 

0.2 3,080 
$23.080 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-4 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 

04/24/94 

1115.060 



TABLE   D-4.1.5 
SITE 4: PUMP STATION AREA - AST SITES 
LOW TEMPERATURE THERMAL DESORPTION FOLLOWED BY 
SOLDIFICATION/STABILIZATION COST ESTIMATE  

ASSUMPTIONS: 
(A) Contaminated soil volume = 300 yd3 (AST-7 soils contaminated with TPH and metals). 

(B) Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 

construction as needed. Assume use of existing Revetment Pad. 
(C) Soils handling includes excavation, backfilling, compacting, and site regrade. 

(D) Treated soil will be returned to excavated area. 
(E) Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 

Assumed to include 4 samples. 
(F) Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 

will require off-site treatment. GAC transportation, rental and regeneration 

costs assumed at $800 per unit. Assume 2 units for project. 

(G) Air monitoring costs $5,000 per event. 

(H) Project life estimated at 4 months. 
(I) No annual costs for this alternative. All first year costs. 

ITEM DESCRIPTION UNIT 

UNIT 

COST AMT. 

CAPITAL COST 

(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 

(2) Soils Handling 

(3) Thermal Desorption 

(4) Stack Air Monitoring 

(5) Confirmation soil sampling 

(6) GAC Units(regeneration, transportation) 

(7) Off-site recycle/disposal of organic phase liqui 

(8) Solidification 
Mobilization/Demobilization 

(9) Solidification equipment 

(10) Solidification agents 

(11) Backfill excavation (year 2) 

(12) Health& Safety at 10% 

(13) Engineering and Supervision at 20% 

(14) Contingency at 20% 

COST 

8,000 

yd3 50 300 15,000 

yd3 100 300 30,000 

event 5,000 2 10,000 

sample 500 4 2,000 

ea. 800 2 1,600 

ea. 1,500 1 1,500 

ea. 5000 1 5,000 

yd3 30 300 9,000 

yd3 60 300 18.000 

yd3 4 300 1,200 

Subtotal $101.300 

0.1 10.130 

0.2 20,260 

0.2 20,260 

TOTAL CAPITAL COST $151.950 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-4 for groundwater monitoring costs. 

TOTAL PRESET WORTH COSTS 

04/24/94 

1151.950 



TABLE D-4.1.6 
SITE 4: PUMP STATION AREA - AST SITES 
OFF-SITE THERMAL DESTRUCTION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A) Soil volume = 180 yd3 at 1.25 tons/yd3 (AST-6 soils contaminated with TPH, 

SVOCs, and metals). 
(B) Soil will be transported to Rollins Facility in Deer Park, Texas. 
(C) Incineration costs assumed to be $0.60/lb ($1,200/ton) 
(D) Transportation cost assumed to be $250Aon 
(E) Confirmation soil samples will be taken at the bottom of excavation to 

ensure contamination removal. 
(F) No annual costs for this alternative. All costs incurred in first year. 

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. COST 

CAPITAL COST 

(1) Mobilization 

(2) Excavation 

(3) Transport to Off-site Facility 

(4) Off-site Incineration 

(5) Confirmation soil sampling 

(6) Backfill with onsite soils 

(7) Solidification agents 

(8) Engineering and Supervision at 10% 

(9) Contingency at 10% 

ea. 5,000 1 5,000 

yd3 5 180 900 

ton 250 225 56,250 

ton 1,200 225 270,000 

ea. 1,000 4 4,000 

yd3 4 180 720 

yd3 40 170 6,800 

Subtotal $343,670 

0.1 
0.1 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-4for groundwater monitoring costs. 

34,370 
34,370 

$412,410 

TOTAL PRESENT WORTH COSTS 

04/24/04 

$412,410 



TABLED-4.1.7 
SITE 4: PUMP STATION AREA - AST SITES 
CHEMICAL OXIDATION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 180 yd3 (AST-6; contaminated with TPH, SVOCS, and metals). 
(B) Chemical oxidation equipment assumed to be standard process equipment and 

assumed at $20,000. Assume use of existing Revetment Pad. 
(QChemical oxidation costs (agents and manpower) estimated at $50 per yd3. 
(D) Soils placed in treatment unit after application to allow contaminant degradation. 

Assumed cost of unit = $10,000. 
(E)Tilling soils once a week for project life of 4 months. (8 hrs. per week) 
(F)Confirmation soil samples will be taken from the bottom of the excavation to ensure 

adequate contaminant removal and to monitor the treatment process. 

Assumed to include 20 samples. 
(G)Treated soil will be returned to the excavation area. 
(H) Extensive permitting costs are likely with this alternative. 

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. 

CAPITAL COST 
(1) Site Preparation 

Mobilization/Demobilization 
Chemical oxidation equipment 
Construction of treatment unit and storage pads 

(2) Excavation 
(3) Chemical oxidation costs 
(4) Soils Handling (mixing, etc., 8 hr/wk) 

(5) Confirmation soil sampling 
(6) Soil Excavation 
(7) Solidification 

Mobilization/Demobilization 

(8) Solidification equipment 
(9) Solidification agents 
(10) Backfill excavation site 

(11) Health and Safety at 10 % 
(12) Engineering and Supervision at 30% 

(13) Contingency at 20% 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS) 
NOTE: Refer to Table D-4.1 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 

04/28/94 

COST 

ea. 10,000 1 10,000 

ea. 20,000 1 20,000 

ea. 10,000 1 10,000 

yd3 5 180 900 

yd3 50 180 9,000 

hr 60 416 24,960 

sample 1,000 4 4,000 

yd3 5 180 900 

ea. 5,000 1 5,000 

yd3 30 170 5,100 

yd3 60 170 10,200 

yd3 4 180 720 

Subtotal $100,780 

0.1 10,080 

0.3 30,230 

0.2 20,160 

AL CAPITAL COST $161,250 

$161.250 



TABLE D-4.2.1 
SITE 4: PUMP STATION AREA - SOIL STOCKPILE 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)lnstallation of 2 additional monitoring wells at $4,000 each. 
(B)Sampling of the 1 existing well and 2 new wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(C)Quarterly groundwater sampling and reporting for 30 years, at 3 samples per event. 
P)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(E)Project life assumed to be 30 years at 10% annual Interest rate. 
(F)Land use restrictions are necessary to warn and restrict receptor access. 
(G)Operation and maintenance of land use restriction requires 30 years. 

NOTE:This cost estimate is identical to Table DW-4.1, Site 4: Pump Station Area - AST Sites, No Action. Groundwater. 

ITEM DESCRIPTION 

CAPITAL COST 
(1) Installation of monitoring wells 
(2) Sample collection and analyses 
(5) Land use restrictions (signs, fencing) 

(3) Planning and regulatory compliance at 30% 
(4) Engineering and Supervision at 20% 
(6) Contingency at 20% 

TOTAL CAPITAL COST 

UNIT 
UNIT COST AMT. COST 

well 4,000 2 8,000 

event 9,600 1 9,600 

ea. 5,000 1 5,000 
Subtotal $22,600 

6 0.3 6,780 
0.2 4,520 
0.2 4,520 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 

(1) 
(2) 

(3) 

(4) 

Quarterly sampling and summary report 
Risk Assessment 
(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 
Land use restriction maintenance 

event 

yr 

9,600 
20,000 

1,000 
Subtotal 

Contingency at 20% 

TOTAL ANNUAL O & M COST 

TOTAL PRESENT WORTH COSTS 
04/24/94 

4 
0.2 

$38.420 

38,400 
4,000 

1 1,000 

0.2 

$43,400 

8,680 

$52.080 

$529.400 



TABLE D-4.2.2 
SITE 4: PUMP STATION AREA - SOIL STOCKPILE 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 710 yd3 (stockpile and USTs soils contaminated only with TPH) 
(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 7 samples. 
(D)Assume use of existing Revetment Pad. 
(E)Treated soils will be returned to excavated area. 
(F)Tilling once a week for project life period (8 hrs per week). 
(G)Project life estimated at 2 years. 

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Backfill excavation site (at end of project) 

(5) Health and Safety at 10% 
(6) Engineering and Supervision at 20% 
(7) Contingency at 20% 

ea. 5,000 1 5,000 

ea. 10,000 1 10,000 

yd3 5 710 3,550 

yd3 4 710 2,840 
Subtotal $21,390 

0.1 2,139 
0.2 4,278 
0.2 4,278 

TOTAL CAPITAL COST $32.000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 8 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

3 710 2,130 

60 412 24,720 

500 7 3,500 

Subtotal $30,350 

0.1 3,040 

0.2 6,070 

0.2 6,070 

I-2 YEARS) $45.530 

) YEARS) ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM -4 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS $111.020 

04/24/04 



TABLE D-4.2.3 
SITE 4: PUMP STATION AREA - SOIL STOCKPILE 
LOW TEMPERATURE THERMAL DESORPTION 

COST ESTIMATE  

ASSUMPTIONS: 
(A)Contaminated soil volume = 710 yd3 (stockpile and USTs soil contaminated with TPH, 

metals, pesticides). 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(C)Soils handling includes excavation, backfilling, compacting, and site regrade. 

(D)Treated soil will be returned to excavated area. 
(E)Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 

Assumed to include 7 samples. 
(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 

will require off-site treatment. GAC transportation, rental and regeneration 

costs assumed at $800 per unit. Assume 3 units for project 

(G)Air monitoring costs $5,000 per event. 
(H)Project life estimated at 4 months. 
(l)No annual costs for this project. All first year costs. 

ITEM DESCRIPTION UNIT 
UNIT 

COST 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 

(2) Soils Handling 
(3) Thermal Desorption 
(4) Stack Air Monitoring 
(5) Confirmation soil sampling 
(6) GAC Units(regeneration, transportation) 
(7) Off- site recycle/disposal of organic phase liquids 

(8) Health & Safety at 10% 
(9) Engineering and Supervision at 20% 
(10) Contingency at 20% 

yd3 

yd3 

event 
sample 
ea. 
ea. 

25 
100 

5,000 
500 
800 

1.500 
Subtotal 

AMT. 

710 
710 

2 
7 
3 
1 

COST 

8,000 

17,750 
71,000 
10,000 
3,500 
2,400 
1,500 

TOTAL CAPITAL COST 

0.1 
0.2 
0.2 

$114.150 

11,420 
22,830 
22,830 

$171.230 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-4 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 

04/24/94 

$171.230 



TABLE D-4.3.1 
SITE 4: PUMP STATION AREA - SEDIMENTS 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)lnstallation of 2 additional monitoring wells at $4,000 each. 
(B)Sampling of the 1 existing well and 2 new wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(C)Quarterly groundwater sampling and reporting for 30 years, at 3 samples per event. 
(D)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(E)Project life assumed to be 30 years at 10% annual interest rate. 
(F)Land use restrictions are necessary to warn and restrict receptor access. 
(G)Operation and maintenance of land use restrictions requires 30 years. 

NOTEThis cost astimate is idarrfcal to Tabl. DW-4.1. Site 4: Pump Station Araa, No Action, Groundwater. 

ITEM DESCRIPTION UNIT 
UNIT 

COST 

CAPITAL COST 
(1) Installation of monitoring wells 
(2) Sample collection and analyses 
(3) Land Use Restrictions (signs, fencing) 

well 
event 
ea. 

4,000 
9,600 
5,000 

Subtotal 

AMT. 

2 
1 
1 

COST 

8,000 
9,600 
5,000 

$22,600 

(4) Planning and regulatory compliance at 30% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 

(1) 
(2) 

(3) 

(4) 

Quarterly sampling and summary report 
Risk Assessment 
(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 
Land use restriction maintenance. 

event 
yr. 

Contingency at 20% 

9,600 
20,000 

Subtotal 

TOTAL ANNUAL O & M COST 

0.3 
0.2 
0.2 

4 
0.2 

0.2 

6,780 
4,520 
4,520 

$38.420 

38,400 
4,000 

1,000 
$43,400 

8,680 

$52.080 

TOTAL PRESFNT WORTH COSTS 
04/24/04 

$529.400 



TABLE D-4.3.2 
SITE 4: PUMP STATION AREA - SEDIMENTS 
EXCAVATION AND BIOTREATMENT FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume - 460 yd3 (soils contaminated with TPH, metals); 

cover material volume = 690 yd3. 
(B)Application of nutrients and micro-organisms estimated at ^/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradatton. Assume 6 samples. 
(D)Assume use of existing Revetment Pad. 
(E)Tilling once a week for project life period (6 hrs per week). 
(F)Project life estimated at 2 years. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Solidification equipment 

Mobilization/Demobilization 
(5) Solidification equipment (year 2) 
(6) Solidification agents (year 2) 
(7) Land disposal of treated sediment (year 2) 
(8) Apply cover material (year 2) 

(9) Health and Safety at 10% 
(10) Engineering and Supervision at 20% 
(11) Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Btotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 6 hr/wk) hrs 
(3) Confirmation soil sampling «a- 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Continoency at 20% 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM -4 for groundwater monitoring costs. 

TOTAL PRESFMT WORTH COSTS 

04/2404 

COST 

ea. 5,000 1 5,000 

ea. 10,000 1 10,000 

yd3 5 460 2,300 

ea. 5000 1 5,000 

yd3 30 460 13,800 

yd3 60 460 27,600 

yd3 4 460 1,840 

yd3 4 690 2,760 

Subtotal $68,300 

0.1 6,830 
0.2 13,660 

0.2 13,660 
$102,000 

3 460 1,380 

60 312 18,720 

500 6 3,000 

Subtotal $23,100 

0.1 2,310 

0.2 4,620 

0.2 4,620 
$34.650 

1162.140 



TABLE D-4.3.3 
SITE 4: PUMP STATION AREA - SEDIMENTS 
LOW TEMPERATURE THERMAL DESORPTION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 460 yd3 (TPH, metals); cover material volume = 690 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(QSoils handling includes excavation, land disposal, applying 3 feet of 
cover material, compacting, and site regrade. 

(D)Confirmation soil samples taken from the bottom of the excavation to ensure adequate 
contaminant removal, and to monitor the treatment process. Assumed to Include 6 samples. 

(E)Both the organic phase liquid condensate and the spent granular activated carbon (QAC) 
will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $800 per unit. Assume 2 units for project. 

(F)Air monitoring costs $5,000 per event. 
(G) Project life estimated at 6 months. 
(H)Solid'rfication equipment Mobilization/Demobilization estimated $5,000. 
(l)Addrtion of solidification agents assumed at $60/yd3. 
(J)Solidification equipment includes screening, shredding, and pugmill with assumed rental 

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 

(1) Mobilization/Demobilization, Site Preparation, 
Construction of storage pads 

8,000 

(2) Soils Handling yd3 25 460 11,500 

(3) Thermal Desorption yd3 100 460 46,000 

(4) Stack Air Monitoring event 5,000 2 10,000 

(5) Confirmation soil sampling sample 500 6 3,000 

(6) GAC Units(regeneration, transportation) ea. 800 2 1,600 

(7) Off-site recycle/disposal of organic phase liquids        ea. 1,500 1 1,500 

(8) Solidification equipment 
Mobilization/Demobilization 

ea. 5000 1 5,000 

O) Solidification equipment yd3 30 460 13,800 

(10) Solidification agents yd3 60 460 27,600 

(11) Land disposal of treated sediment yd3 4 460 1,840 

(12) Apply cover material yd3 4 
Subtotal 

690 2,760 
$132,600 

(13) Health & Safety/ Air Monitoring at 10% 0.1 13,260 

(14) Engineering and Supervision at 30% 0.3 39,780 

(15) Contingency at 20% 

iL OPERATIONS AND MAINTENANCE. MONITC 

02 26,520 

TOTAL CAPTTA 

»RING (20 YEAR! 

J.COST 

5) 

$212.160 

ANNU/ 
NOTE: Refer to Table DWM-4 for groundwater monitoring costs 

TOTAL PRESENT WORTH COSTS $212.160 

04/25/94 



TABLE D-4.3.4 
SITE 4: PUMP STATION AREA-SEDIMENTS 
OFF-SITE THERMAL DESTRUCTION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Soil volume = 22,220 yd3 at 1.25 tons/yd3 (TPH, metals, pesticides); 

cover material volume = 33,330 yd3 

(B)Soil will be transported to Rollins Facility in Deer Park, Texas. 
(C)Incineration costs assumed to be $0.60/lb ($1,200Aon). 

(D)Transportation cost assumed to be $250/ton. 
(E) Confirmation soil samples will be taken at the bottom of excavation to 

ensure contamination removal. 
(F)No annual costs for this alternative. All costs incurred in first year. 

(G)Addition of solidification agents assumed at $40/yd3. 

ITEM DESCRIPTION UNIT 

UNIT 
COST 

CAPITAL COST 
(1)        Mobilization 

Excavation 
Transport to off-site facility 
Off-site Incineration 
Confirmation soil sampling 
Apply cover material 
Solidification agents 

AMT. 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 

COST 

ea. 5,000 1 5,000 

yd3 5 22,220 111,100 

ton 250 27,780 6,945,000 

ton 1,200 27,780 33,336,000 

ea. 1,000 200 200,000 

yd3 4 33,330 133,320 

yd3 40 22,220 888,800 

Subtotal $41,619,220 

(8) Engineering and Supervision at 10% 

(9) Contingency at 20% 

TOTAL CAPITAL COST 

0.1 4,161,920 
0.2 8,323,840 

$54.104,980 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING f20 YEARS) 
NOTE: Refer to Table DWM-4 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 

05/OWM 

S54.104.980 



TABLE D-4.3.5 
SITE 4: PUMP STATION AREA - SEDIMENTS 
CHEMICAL OXIDATION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 22,220 yd3 (contaminated with TPH, metals, pesticides); 

cover material volume = 33,330 yd3. 
(B)Chemical oxidation equipment assumed to be standard process equipment and 

assumed at $20,000. Assume use of existing Revetment Pad. 
(C)Chemical oxidation costs (agents and manpower) estimated at $50 per yd3. 
(D)Soils placed in treatment unit after application to allow contaminant degradation. 

Assumed cost of unit = $20,000. 
(E)Tilling soils once a week for project life of 6 months. (8 hrs. per week) 
(F)Confirmation soil samples will be taken from the bottom of the excavation to ensure 

adequate contaminant removal and to monitor the treatment process. 
Assumed to include 10 samples. 

(G)Treated soil will be returned to the excavation area. 
(H)Addition of solidification agents assumed at $50/yd3. 
(I)Solidification equipment includes screening, shredding, and pugmill with 

assumed rental costs at $20/yd3. 
(J)Extensive permitting costs are likely with this alternative.  

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. 

CAPITAL COST 
(1) Site Preparation 

Mobilization/Demobilization 
Chemical oxidation equipment 
Construction of treatment unit and storage pads 

(2) Excavation 
(3) Chemical oxidation costs 
(4) Soils Handling (mixing, etc., 40 hr/wk) 
(5) Confirmation soil sampling 
(6) Solidification equipment 

Mobilization/Demobilization 
(7) Solidification equipment operation 
(8) Solidification agents 
(9) Land disposal of treated sediment 
(10) Apply cover material 

(10) Health and Safety at 10 % 
(11) Engineering and Supervision at 30% 
(12) Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-4 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
M/24/M 

COST 

ea. 10,000 1 10,000 

ea. 20,000 1 20,000 

ea. 10,000 1 10,000 

yd3 5 22,220 111,100 

yd3 50 22,220 1,111,000 

hr 60 2,080 124,800 

sample 1,000 200 200,000 

ea. 5,000 1 5,000 

yd3 30 22,220 666,600 

yd3 60 22,220 1,333,200 

yd3 4 22,220 88,880 

yd3 4 33,330 133,320 

Subtotal $3,813,900 

0.1 381,390 

0.3 1,144,170 

0.2 762,780 
S6.102.240 

S6.102.240 



TABLE D-4.3.6 
SITE 4: PUMP STATION - SEDIMENTS 
SOIL WASHING COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume ■ 22,220 yd3 (soil contaminated with TPH, metals, pesticides); 

cover material volume = 33,330 yd3. 
(B)Soil washing to be completed by turn-key contractor. Two washes required, one 

for organics and one for metals. 
(C)Soil washing costs (solvent and manpower) estimated at $100/yd3 for first wash, 

$30/yd3for second wash 
(D)Confirmation samples taken from bottom of excavation to ensure adequate 

contamination removal and to monitor treatment process. Assumed 200 samples. 

(E)Treated soil will be returned to excavated area. 
(F)Project life estimated to be 12 months. 
(G)No annual costs for this alternative. All costs incurred in first year. 

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 
(1) Site Preparation 

mobilization/demobilization 
(2) Excavation 
(3) Soil Washing Equipment Rental 
(4) Soil Washing Costs 

(solvent and manpower) 
(5) Confirmation samples 
(6) Land disposal of treated sediment 
(7) Apply cover material 

(7) Health and Safety at 10% 
(8) Engineering and Supervision at 30% 
(9) Contingency at 20% 

ea. 5,000 1 5,000 

yd3 5 22,220 111,100 

month 10,000 12 120,000 

yd3 130 22,220 2,888,600 

ea. 1,000 200 200,000 

yd3 4 22,220 88,880 

yd3 4 33,330 133,320 

Subtotal $3,546,900 

0.1 354,690 

0.3 1,064,070 

0.2 709,380 

TOTAL CAPITAL COST S5.675.040 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-4 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 15.675.040 

04/24/94 



TABLE D-5.1 
SITE 5: FORMER SEWAGE TREATMENT PLANT 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)lnstallation of 2 additional monitoring wells at $4,000 each. 
(B)Sampling of the 1 existing well and 2 new wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(C)Quarterly groundwater sampling and reporting for 30 years, at 3 samples per event. 
(D)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(E)Project life assumed to be 30 years at 10% annual interest rate. 
(F)Land use restrictions are necessary to warn and restrict receptor access. 
(G)Operation and maintenance of land use restriction requires 30 years. 

ITEM 

NOTEThis cost estimate is identical to Table DW-5.1, Site 5: Former Sewage Treatment Rant No Action. Groundwater. 

DESCRIPTION UNIT 
UNIT 

COST AMT. 

CAPITAL COST 
(1) Installation of monitoring wells 
(2) Sample collection and analyses 
(5) Land use restrictions (signs, fencing) 

(3) 
(4) 
(6) 

Planning and regulatory compliance at 30% 
Engineering and Supervision at 20% 
Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
(1) Quarterly sampling and summary report event 
(2) Risk Assessment yr 

(One assessment performed every 5 yrs.; 
cc»t is averaged over 5 yr period.) 

(3) Land use restriction maintenance yr 

COST 

well 4,000 2 8,000 

event 9,600 1 9,600 

ea. 5,000 1 5,000 
Subtotal $22,600 

0.3 6,780 
0.2 4,520 

0.2 4,520 
$38.420 

9,600 4 38,400 

20,000 0.2 4,000 

1,000 1 1,000 

Subtotal $43,400 

(4) Contingency at 20% 

TOTAL ANNUAL O & M COST 

0.2 8,680 

$52.080 

TOTAL PRESENT WORTH COSTS 
04/24/94 

$529.400 



TABLE D-5.2 
SITE 5: FORMER SEWAGE TREATMENT PLANT 
OFF-SITE THERMAL DESTRUCTION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Soil volume = 1,200 yd3 at 1.25 tons/yd3 (TPH, PCBs, pesticides, metals). 
(B)Soil will be transported to Rollins Facility in Deer Park, Texas. 
(C) Incineration costs assumed to be $0.60/lb ($1,200Aon) 
(D)Transportation cost assumed to be $250Aon 
(E) Confirmation soil samples will be taken at the bottom of excavation to 

ensure contamination removal. 
(F)No annual costs for this alternative. All costs incurred in first year. 

(G)Addition of solidification agents assumed at $40/yd3. 

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. COST 

CAPITAL COST 

(1) Site Preparation (mobilization) 

(2) Excavation 
(3) Transport to Off-site Facility 
(4) Off-site Incineration 
(5) Confirmation soil sampling 
(6) Backfill with onsite soils 
(7) Solidification agents 

ea. 5,000 1 5,000 

yd3 5 1,200 6,000 

ton 250 1,500 375,000 

ton 1,200 1,500 1,800,000 

sample 1,000 8 8,000 

yd3 4 1,200 4,800 

yd3 40 1,200 48,000 

Subtotal $2,246,800 

(8) Engineering and Supervision at 10% 

(9) Contingency at 10% 

TOTAL CAPITAL COST 

0.1 
0.1 

224,680 
224,680 

$2,696,160 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-5 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 

04/25/94 

$2,696,160 



TABLE D-5.3 
SITE 5: FORMER SEWAGE TREATMENT PLANT 
CHEMICAL OXIDATION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 1,200 yd3 (TPH, PCBs, pesticides, metals). 

(B)Chemical oxidation equipment assumed to be standard process equipment, 

and assumed at $20,000. 
(C)Chemical oxidation costs (agents and manpower) estimated at $50 per yd3. 

(D) Soils placed in treatment unit after application to allow contaminant degradation. 

Assumed cost of unit = $10,000. 

(E) Mixing soils 16 hrs per week. Project life of 6 months. 
(F)Confirmation soil samples will be taken from the bottom of the excavation to ensure 

adequate contaminant removal and to monitor the treatment process. 

Assumed to include 10 samples. 

(G)Treated soil will be returned to the excavation area. 

(H)Extensive permitting costs are likely with this alternative. 

(l)Soilification equipment includes screening, shredding, and pugmil with assumed 

rental costs at $30/yd3. 

ITEM DESCRIPTION UNIT 

UNIT 

COST AMT. COST 

CAPITAL COST 

(1) Site Preparation 
Mobilization/Demobilization ea. 10,000 1 10,000 

Chemical oxidation equipment ea. 20,000 1 20,000 

Construction of treatment unit ea. 10,000 1 10,000 

and storage pads 

(2) Excavation yd3 5 1,200 6,000 

(3) Chemical oxidation costs yd3 50 1,200 60,000 

(4) Soils Handling (mixing, etc., 16 hr/wk) hr 60 832 49,920 

(5) Confirmation soil sampling sample 1,000 10 10,000 

(6) Solidification equipment 
Mobilization/Demobilization 

ea. 5,000 1 5,000 

(7) Solidification equipment operation yd3 30 560 16,800 

(8) Solidification agents yd3 60 560 33,600 

(9) Backfill excavation site yd3 4 

Subtotal 

1.200 4,800 

$226,120 

(10) Health and Safety at 10% 0.1 22.610 

(11) Engineering and Supervision at 30% 0.3 67.840 

(12) Contingency at 20% 0.2 45,220 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS! 

NOTE: Refer to Table DWM-5 for groundwater monitoring costs. 

TOTAL PRESFNT WORTH COSTS 

M/24/M 

$361.790 

$361.790 



TABLE D-5.4 
SITE 5: FORMER SEWAGE TREATMENT PLANT 
SOIL WASHING COST ESTIMATE 

ASSUMPTIONS: 
(AJContaminated soil volume = 1,200 yd3 (TPH, PCBs, pesticides, metals). 
(B)Soil washing to be completed by turn-key contractor. Two washes required, one 

for organics and one for metals. 
(C)Soil washing costs (solvent and manpower) estimated at SlOO/yd3 for first wash, 

$30/yd3 for second wash. 
(D)Confirmation samples taken from bottom of excavation to ensure adequate 

contamination removal and to monitor treatment process. Assumed 10 samples. 

(E)Treated soil will be returned to excavated area 
(F) Project life estimated to be 6 months. 
(G)No annual costs for this alternative. All costs incurred in first year. 

ITEM DESCRIPTION UNH- 
UNG 
COST AMT. 

CAPITAL COST 
(1) Site Preparation 

mobilization/demobilization 
construction of treatment and storage pad 

(2) Excavation 
(3) Soil Washing Equipment Rental 
(4) Soil Washing Costs 

(solvent and manpower) 
(5) Confirmation samples 
(6) Backfill excavation site 

(7) Health and Safety at 10% 
(8) Engineering and Supervision at 30% 

(9) Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-5 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 

04/26/94 

COST 

ea. 5,000 1 5,000 

ea. 10,000 1 10,000 

yd3 5 1,200 6,000 

month 10,000 6 60,000 

yd3 130 1,200 156,000 

sample 1,000 10 10,000 

yd3 4 1,200 4,800 

Subtotal $251,800 

0.1 25,180 

0.3 75,540 

0.2 50,360 

$402,880 

$402,880 



TABLE D-6.1 
SITE 6: EAST LEVEE LANDFILL 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)Sampling the 5 existing wells for petroleum hydrocarbons, volatile and 

sem'rvolatile organic compounds. 
(B)Quarterly groundwater sampling and reporting for 5 wells. 
(C)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D)Project life assumed to be 30 years at 10% annual interest rate. 

NOTE:This cost «««mate is identical to Table DW-6.1. Sit» 6: East LSVM Landfill, No Action, Groundwater. 

1 10,000 

0.3 3,000 

0.2 2,000 

0.2 2,000 

UNIT 
ITEM DESCRIPTION UNIT COST       AMT. COST 

CAPITAL COST 
(1) Sample collection and analyses event 10,000 
(2) Planning and regulatory compliance at 30% 
(3) Engineering and Supervision at 20% 
(4) Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
(1) Quarterly sampling and summary report event 10,000 
(2) Risk Assessment yr. 20,000 

(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.)                                       Subtotal 

(3) Contingency at 20% 

TOTAL ANNUAL O & M COST 

TOTAL PRESENT WORTH COSTS 
04/24/04 

$17,000 

4 

0.2 

40,000 

4,000 

0.2 

$44,000 

8,800 

$52,800 

$514.700 



TABLE D-6.2 
SITE 6: EAST LEVEE LANDFILL 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A) Contaminated soil volume = 5,000 yd3 

(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(^Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 20 samples. 

(D)Treated soils will be returned to excavated area. 
(E)Tilling project life period (12 hrs per week). 
(F)Project life estimated at 2 years. 

FTEM DESCRIPTION UNIT 

UNIT 
COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Backfill excavation site (at end of project) 
(5) Decommission Groundwater Monitoring Wells 

(6) Health and Safety at 10% 
(7) Engineering and Supervision at 20% 
(8) Contingency at 20% 

COST 

ea. 5,000 1 5,000 

ea. 100,000 1 100,000 

yd3 5 5,000 25,000 

yd3 4 5,000 20,000 

well 1,500 3 4,500 

Subtotal $154,500 

0.1 15,450 

0.2 30,900 

0.2 30,900 

TOTAL CAPITAL COST $232,000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 12 hr/wk) hr. 
(3) Confirmation soil sampling ea 

(5) 
(6) 

Health and Safety at 10% 
Engineering and Supervision at 20% 

Contingency at 20% 

3 5,000 15,000 

60 624 37,440 

500 20 10,000 

Subtotal $62,440 

0.1 6,240 

0.2 12,490 

0.2 12,490 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DMW-6 for groundwater monitoring costs. 

$93.660 

TOTAL PRESFNT WORTH COSTS 

04/25/94 

$394,550 



TABLE D-6.3 
SITE 6:  EAST LEVEE LANDFILL 
EXCAVATION AND LOW TEMPERATURE THERMAL DESORPTION 

COST ESTIMATE   

ASSUMPTIONS: 
(A) Contaminated soil volume - 5,000 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $25,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(C)Soils handling includes excavation, backfilling, compacting, and site regrade. 
(D)Treated soil will be returned to excavated area. 
(E)Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 
Assumed to include 10 samples. 

(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 
will require off-s'rte treatment. GAC transportation, rental and regeneration 
costs assumed at $2,000 per unit. Assume 5 units for project. 

(G)Air monitoring costs $5,000 per event. 
(H)Project life estimated at 4 months. 
(l)No annual costs for this alternative. All first year costs. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 
(2) Soils Handling 
(3) Decommission Groundwater Monitoring Wells 
(4) Thermal Desorption 
(5) Stack Air Monitoring 
(6) Confirmation Sampling 
(7) GAC Units (regeneration, transportation) 
(8) Off- site recycle/disposal of organic phase liquids 

(9) Health & Safety at 10% 
(10) Engineering and Supervision at 20% 
(11) Contingency at 20% 

25,000 

yd3 25 5,000 125,000 

well 1,500 3 4,500 

yd3 100 5,000 500,000 

event 5,000 2 10,000 

sample 500 20 10,000 

ea. 2,000 5 10,000 

ea. 1,500 3 4,500 

Subtotal $»89,000 

0.1 68,900 

0.2 137,800 

0.2 137,800 

TOTAL CAPITAL COST S1.033.500 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DMW-6 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
04/24/94 

S1.033.500 



TABLE D-7.1.1 
SITE 7: AIRCRAFT MAINTENANCE SOIL 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)Sampling of the 4 existing wells for petroleum hydrocarbons, volatile and 

sem'rvolatile organic compounds. 
(B)Quarterly groundwater sampling and reporting for 30 years, at 4 samples per event. 
(C)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D)Project life assumed to be 30 years at 10% annual interest rate. 
(E)Land use restrictions are necessary to warn and restrict receptor access. 
(F)Operation and maintenance of land use restriction requires 30 years. 

NOTEThis cost estimate is identical to Table DW-7.1. Site 7: Aircraft Maintenance Soil. No Action, Groundwater. 

ITEM DESCRIPTION UNIT 
UNIT 

COST 

CAPITAL COST 
(1) Sample collection and analyses 
(2) Land use restrictions (signs, fencing) 

event 
ea. 

9,800 
5,000 

Subtotal 

AMT. COST 

9,800 
5,000 

$14,800 

(3) 
(4) 
(5) 

Planning and regulatory compliance at 30% 
Engineering and Supervision at 20% 
Contingency at 20% 

TOTAL CAPITAL COST 

0.3 
0.2 
0.2 

4,440 
2,960 
2,960 

$25.160 

ANNUAL OPERATIONS AND MAINTENANCE COST 130 YEARS) 

(1) 
(2) 

(3) 

(4) 

Quarterly sampling and summary report 
Risk Assessment 
(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 
Land use restriction maintenance 

event 

yr 

Contingency at 20% 

9,800 
20,000 

1,000 
Subtotal 

TOTAL ANNUAL O & M COST 

TOTAL PRESENT WORTH COSTS 
04/24/04 

4 
0.2 

39,200 
4,000 

1 1,000 
$44,200 

i.2 8,840 

$53.040 

$525.200 



TABLE D-7.1.2 
SITE 7: AIRCRAFT MAINTENANCE SOIL 
EXCAVATION AND BIOTREATMENT FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 1,940 yd3 (soils contaminated with TPH, metals); 

cover material = 68,600 yd3. 
(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 20 samples. 
(D) Assume the use of an existing Pad. 
(E)Treated soils will be returned to excavated area. 
(F)Tilling once a week for project life period (16 hrs per week). 
(G)Project life estimated at 2 years. 
 (H)Cap unpaved areas with 3 feet of non-engineered fill.  

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 

ea. 5,000 1 
ea. 15,000 1 
yd3 5 1,940 

5,000 
15,000 
9,700 

(4) Solidification 
Mobilization/Demobilization 

'K:\ Solidification equipment (year 2) 
(6) Solidification agents (year 2) 
(7) Decommission Groundwater Monitoring Wells 

(8) Cap with 3 feet of fill 

(9) Health and Safety at 10% 
(10) Engineering and Supervision at 20% 

(11) Contingency at 20% 

ea. 5,000 1 5,000 

yd3 30 1.940 58,200 

yd3 60 1,940 116,400 

well 1,500 4 6,000 

yd3 4 68,600 274,400 

Subtotal $489,700 

0.1 48,970 

0.2 97,940 

0.2 97,940 

TOTAL CAPITAL COST $735.000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 16hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-7for groundwater monitoring costs. 

3 1,940 5.820 

60 632 49,920 

500 20 10,000 

Subtotal $65,740 

0.1 6,570 

0.2 13,150 

0.2 13,150 
$98.610 

TOTAL PRESENT WORTH COSTS 
04/28/84 

$906.140 



TABLED-7.1.3 
SITE 7: AIRCRAFT MAINTENANCE SOIL 
EXCAVATION AND BIOTREATMENT FOLLOWED BY 
SOIL WASHING COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 1,940 yd3 (soils contaminated with TPH, metals); 

cover material = 68,600 yd3. 
(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 10 samples. 
P)Soil washing costs (solvent and manpower) estimated at $100/yd3, and would take 8 months. 

(E)Treated soils will be returned to excavated area. 
(F)Tilling once a week for project life period (8 hrs per week). 
(G)Project life estimated at 2 years. 
 (H)Cap unpaved areas with 3 feet of non-engineered fill.  

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization ea. 5,000 1 5,000 
(2) Biological treatment unit construction ea. 15,000 1 15,000 
(3) Soil Excavation yd3 5 1,940 9,700 
(4) Soil washing equipment rental (year 2) month 10,000 8 80,000 
(5) Soil washing solvents and manpower (year 2) yd3 100 1,940 194,000 
(6) Decommission Groundwater Monitoring Wells well 1,500 4 6,000 
(7) Cap with 3 feet of fill yd3 4 68,600 274,400 

Subtotal $584,100 

(8) Health and Safety at 10% 0.1 58,410 
(9) Engineering and Supervision at 30% 0.3 175,230 
(10) Contingency at 20% 0.2 116,820 

TOTAL CAPITAL COST $935,000 

ANNUAL OPERATIONS AND MAINTENANCE f0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 8 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

3 1,940 5,820 

60 ,, 416 24,960 

500 20 10,000 

Subtotal $40,780 

0.1 4,080 

0.2 8,160 

0.2 8,160 

TOTAL ANNUAL O & M COST (0-2 YEARS) $61,180 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-7 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 11.041.180 

04/28/94 



TABLED-7.1.4 
SITE 7: AIRCRAFT MAINTENANCE - SOIL 
LOW TEMPERATURE THERMAL DESORPTION FOLLOWED BY 

SOLIDIFICATION/STABILIZATION COST ESTIMATE  

(A)Contaminated soil volume = 1,940 yd3 (TPH, metals); cover material - 68,600 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing pad. 

(C)Soils handling includes excavation, backfilling, compacting, and site regrade. 
(D)Treated soil will be returned to excavated area. 
(E)Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 
Assumed to include 10 samples. 

(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 
will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $2,000 per unit. Assume 2 units for project. 

(G)Project life estimated at 6 months. 
(H)Addition of solidification agents assumed at $60/yd3. 
(l)Solidification equipment includes screening, shredding, and pugmill with 

assumed rental costs at $30/yd3. 

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 

(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 

10,000 

(2) Soils Handling yd3 25 1,940 48,500 

(3) Thermal Desorption yd3 150 1,940 291,000 

(4) Stack Air Monitoring sample 500 10 5,000 

(5) Confirmation soil sampling sample 500 20 10,000 

(6) GAC Units(regeneration, transportation) ea. 2,000 2 4,000 

(7) Off-site recycle/disposal of organic phase liquids ea. 1,500 1 1,500 

(8) Solidification equipment yd3 20 1,940 38,800 

(9) Solidification agents yd3 50 1,940 97,000 

(10) DecommisS'Sn Groundwater Monitoring Wells well 1,500 4 6,000 

(11) Cap with 3 feet of fill yd3 4 
Subtotal 

68,600 274,400 
$786,200 

(12) Health & Safety/Air Monitoring at 10% 0.1 78,620 

(13) Engineering and Supervision at 30% 0.3 235,860 

(14) Contingency at 20% 0.2 157,240 

TOTAL CAPITAL COST 

OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 

$1.257.920 

ANNUAL 
NOTE: Refer to Table DWM-7for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS $1.257.920 

04/26/M 



TABLED-7.1.5 
SITE 7: AIRCRAFT MAINTENANCE - SOIL 
LOW TEMPERATURE THERMAL DESORPTION FOLLOWED BY 

SOIL WASHING COST ESTIMATE   

ASSUMPTIONS: 
(A)Contaminated soil volume = 1,940 yd3 (TPH, metals); cover material ■ 68,600 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $10,000 to include mobilization/demobilization and 

construction as needed. 
(C)Soils handling includes excavation, backfilling, compacting, and site regrade. 
(D)Treated soil will be returned to excavated area. 
(E)Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 

Assumed to include 6 samples. 
(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 

will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $1,500 per unit. Assume 2 units for project. 

(G)Project life estimated at 6 months. 
(H)Soil washing costs (solvent and manpower) estimated at $100/yd3. 
 (|)Cap unpaved areas with 3 feet of non-engineered fill.  

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 

(2) Soils Handling 
(3) Thermal Desorption 
(4) Stack Air Monitoring 
(5) Confirmation soil sampling 
(6) GAC Units(regeneration, transportation) 
(7) Off- site recycle/disposal of organic phase liquids 
(8) Soil washing equipment rental 
(9) Soil washing costs 
(10) Decommission Groundwater Monitoring Wells 

(11) Cap with 3 feet of fill 

(12) Health & Safety at 10% 
(13) Engineering and Supervision at 30% 
(14) Contingency at 20% 

COST 

10,000 

yd3 25 1,940 48,500 

yd3 100 1,940 194,000 

event 5,000 3 15,000 

sample 500 20 10,000 

ea. 2,000 2 4,000 

ea. 1,500 1 1,500 

month 10,000 6 60,000 

yd3 100 1,940 194,000 

well 1,500 4 6,000 

yd3 4 68,600 274,400 

Subtotal $817,400 

0.1 81,740 

0.3 245,220 

0.2 163,480 

TOTAL CAPITAL COST $1.307.840 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-7 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
04/2W84 

$1.307.840 



TABLED-7.1.6 
SITE 7: AIRCRAFT MAINTENANCE - SOILS 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 40 yd3 (soils near Storage Area 3 contaminated with 

Arsenic and Beryllium). 
(B)Solidification by turn-key contractor. 
(C)Addition of solidification agents assumed at $60/yd3. 
(D)Treated soils will be returned to excavated area. 
(E)Confirmation soil samples will be taken at bottom of excavation to monitor 

solidification/stabilization effectiveness. 
(F)Equipment includes screening, shredding, and pugmill with assumed rental costs 

at$30/yd3. 
(G)Project life estimated less than 1 year. 
 (H)Costs for covering the site are included in tables D-7.1.2 through D-7.1.5  

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 
(1)            Mobilization/Demobilization ea. 5,000 1 5,000 

(2)            Soil Excavation yd3 5 40 200 

(3)            Backfill excavation site yd3 4 40 160 

(4)            Confirmation soil sampling ea. 500 5 2,500 

(5)             Solidification equipment yd3 30 40 1,200 

(6)            Solidification agents yd3 60 
Subtotal 

40 2,400 
$11,460 

(7)            Health and Safety at 10% 0.1 1,150 

(8)            Engineering and Supervision at 20% 0.2 2,290 

(9)            Contingency at 20% 0.2 2,290 

TOTAL CAPITAL COST $17.190 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM -7 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
04/24/04 

$17.190 



TABLED-7.1.7 
SITE 7: AIRCRAFT MAINTENANCE - SOILS 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 147,780 yd3 (contaminated with Beryllium only). 
(B) Solidification by turn-key contractor. 
(QAddition of solidification agents assumed at $60/ycP. 
(D)Treated soils will be returned to excavated area. 
(E)Confirmation soil samples will be taken at bottom of excavation to monitor 

solidification/stabilization effectiveness. 
(F)Equipment includes screening, shredding, and pugmill with assumed rental costs 

at WO/yd3. 
(F)Project life estimated less than 1 year. 

fTEM DESCRIPTION 

v CAPITAL COST 

(1) Mobilization/Demobilization 

(2) Soil Excavation 

(3) Backfill excavation site 

(4) Confirmation soil sampling 

(5) Solidification equipment 

(6) Solidification agents 

(7) Health and Safety at 10% 

(8) Engineering and Supervision at 20% 

(9) Contingency at 20% 

UNIT 

UNIT COST AMT. COST 

ea. 5,000 1 5,000 

yd3 5 147,780 738,900 

yd3 4 147,780 591,120 

ea. 500 300 150,000 

yd3 30 147,780 4,433,400 

yd3 60 147,780 8,866,800 

Subtotal $14,785,220 

0.1 1,478,520 

0.2 2,957,040 

0.2 2,957,040 

TOTAL CAPITAL COST $22.177,820 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING f20 YEARS) 
NOTE: Refer to Table DWM-7 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS $22,177,820 

04/25/94 



TABLED-7.1.8 
SITE 7: AIRCRAFT MAINTENANCE - SOILS 
SOIL WASHING COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume ■ 1,940 yd3 (TPH, metals); cover material = 68,600 yd . 
(B)Soil washing to be completed by turn-key contractor. Two washes required, one 

for organics and one for metals. 
(C)Soil washing costs (solvent and manpower) estimated at $100/yd3 for first wash 

and $30/yd3 for the second wash. 
(D)Confirmation samples taken from bottom of excavation to ensure adequate 

contamination removal and to monitor treatment process. Assumed 10 samples. 
(E)Treated soil will be returned to excavated area. 
(F)Project life estimated to be 10 months. 
(G)No annual costs for this alternative. All costs incurred in first year. 
(H)Cap unpaved areas with 3 feet of non-engineered fill. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. 

CAPITAL COST 
(1) Site Preparation 

mobilization/demobilization 
(2) Excavation 
(3) Soil Washing Equipment Rental 
(4) Soil Washing Costs 

(solvent and manpower) 
(5) Confirmation samples 
(6) Decommission Groundwater Monitoring Wells 
(7) Cap with 3 feet of fill 

(8) Health and Safety at 10% 
(9) Engineering and Supervision at 30% 
(10) Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-7 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
04/26/04 

COST 

ea. 5,000 1 5,000 

yd3 5 1,940 9,700 

month 10,000 10 100,000 

yd3 130 1,940 252,200 

ea. 500 10 5,000 

well 1,500 4 6,000 

yd8 4 68,600 274,400 

Subtotal $652,300 

0.1 65,230 

0.3 195,690 

0.2 130,460 

$1,043.680 

S1.043.680 



TABLED-7.1.9 
SITE 7: AIRCRAFT MAINTENANCE - SOILS 
ASPHALT CAPPING COST ESTIMATE 

ASSUMPTIONS: 
(A) Contaminated soil area = 68,600 yd2 (cap unpaved areas) 
(B)Assumes minor grading required 
(C)Assumes existing asphalt is not removed 
(D)Assumes 2" thick asphalt 
(E) Project life estimated at less than 1 year 

fTEM DESCRIPTION UNIT 

UNIT 
COST AMT. COST 

CAPITAL COST 

(1) Mobilization/Demobilization 

(2) Grade Site 
(3) Lay asphalt 

ea. 
day 
yd2 

1,000 
1 

4.85 
Subtotal 

1 
600 

68,600 

1,000 
600 

332,710 
$334,310 

(7) Health and Safety at 10% 
(8) Engineering and Supervision at 20% 
(9) Contingency at 20% 

0.1 
0.2 
0.2 

33,430 
66,860 
66,860 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-7 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
04/28/94 

$501,460 

$501,460 



TABLE D-7.2.1 
SITE 7: AIRCRAFT MAINTENANCE 
NO ACTION COST ESTIMATE 

SEDIMENT 

ASSUMPTIONS: 
(A)Samp!ing of the 4 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B)Quarterly groundwater sampling and reporting for 30 years, at 4 samples per event. 
(C)Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D)Project life assumed to be 30 years at 10% annual interest rate. 
(E)Land use restrictions are necessary to warn and restrict receptor access. 
(F)Operation and maintenance of land use restriction requires 30 years. 

NOTE:Th* cost estimate is identical to Table DW-7.1. Site 7: Aircraft Maintenance. No Action, Groundwater. 

ITEM DESCRIPTION UNIT 

CAPITAL COST 
(1) Sample collection and analyses 
(2) Land use restrictions (signs, fencing) 

(3) Planning and regulatory compliance at 30% 
(4) Engineering and Supervision at 20% 
(5) Contingency at 20% 

UNIT 
COST      AMT. 

TOTAL CAPITAL COST 

COST 

event 9,800 1 9,800 

ea. 5,000 1 5,000 
Subtotal $14,800 

0.3 4,440 
0.2 2,960 
0.2 2,960 

$25.160 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 

(1) 
(2) 

(3) 

Quarterly sampling and summary report 
Risk Assessment 
(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 
Land use restriction maintenance 

event 9,800 4 39,200 

yr 20,000 0.2 4,000 

yr 1,000 1 1,000 
Subtotal $44,200 

(4) Contingency at 20% 

TOTAL ANNUAL O & M COST 

0.2 8,840 

$53.040 

TOTAL PRESENT WORTH COSTS 
04/24/04 

$525.200 



TABLE D-7.2.2 
SITE 7: AIRCRAFT MAINTENANCE - SEDIMENT 
BIOTREATMENT FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 2,220 yd3 (soils contaminated with TPH, metals); 

cover material = 3,330 yd3. 
(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 10 samples. 

(D)Assume use of an existing pad. 
(E)Treated soils will be returned to excavated area. 
(F)Tilling once a week for project life period (16 hrs per week). 

 (G)Project life estimated at 2 years.  

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization 

' (2) Biological treatment unit construction 
(3) Solidification mobilization/demobization 
(4) Solidification equipment (year 2) 
(5) Solidification agents (year 2) 
(6) Cap with 3 feet of fill 

(7) Health and Safety at 10% 
(8) Engineering and Supervision at 20% 
(9) Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, 16 hr/week) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-7 for groundwater monitoring costs. 

TOTAL PRESFNT WORTH COSTS 

04/26/04 

COST 

ea. 5,000 1 5,000 

ea. 15,000 1 15,000 

ea. 5,000 1 5,000 

yd3 30 2,220 66,600 

yd3 60 2,220 133,200 

yd3 4 3,330 13,320 

Subtotal $238,120 

0.1 23,810 

0.2 47,620 

0.2 47,620 
$357.170 

3 2,220 6,660 
60 832 49,920 

500 10 5,000 
Subtotal $61,580 

0.1 6,160 
0.2 12,320 

0.2 12,320 
$92.380 

$517.500 



TABLE D-7.2.3 
SITE 7: AIRCRAFT MAINTENANCE - SEDIMENT 
LOW TEMPERATURE THERMAL DESORPTION FOLLOWED BY 

SOLIDIFICATION/STABILIZATION COST ESTIMATE  
ASSUMPTIONS: 

(A)Contaminated soil volume = 2,220 yd3 (TPH, metals); cover material ■ 3,330 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of an existing pad. 

(C)Soils handling includes excavation, backfilling, compacting, and site regrade. 
(D)Treated soil will be returned to excavated area. 
(E)Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 
Assumed to include 10 samples. 

(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 
will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $2,000 per unit. Assume 2 units for project. 

(G)Project life estimated at 6 months. 
(H)Addition of solidification agents assumed at $60/yd3. 
(I)Solidification equipment includes screening, shredding, and pugmill with 
 assumed rental costs at $30/yd3.  

UNIT 
ITEM DESCRIPTION UNIT        COST     AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 10,000 

Construction of storage pads 
(2) Soils Handling 
(3) Thermal Desorption 
(4) Stack Air Monitoring 
(5) Confirmation soil sampling 
(6) GAC Units(regeneration, transportation) 
(7) Off-site recycle/disposal of organic phase liquids 
(8) Solidification mobilization/demobilization 
(9) Solidification equipment 
(10) Solidification agents 
(11) Cap with 3 feet of fill 

(12) Health & Safety/ Air Monitoring at 10% 
(13) Engineering and Supervision at 30% 
(14) Contingency at 20% 

yd3 25 2,220 55,500 

yd3 100 2,220 222,000 

•vent 5,000 2 10,000 

sample 500 10 5,000 

ea. 2,000 2 4,000 

ea. 1,500 3 4,500 

ea. 5,000 1 5,000 
yd3 30 2,220 66,600 
yd3 60 2,220 133,200 

yd3 4 3,330 13,320 

Subtotal $529,120 

0.1 52,910 

0.3 
0.2 

158,740 
105,820 

TOTAL CAPITAL COST $846.590 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-7 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS $846.590 

04/26/M 



TABLE D-7.2.4 
SITE 7: AIRCRAFT MAINTENANCE - SEDIMENT 
OFF-SITE THERMAL DESTRUCTION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Soil volume = 10 yd3 at 1.25 tons/yd3 (TPH, SVOCs, metals). 
(B)Soil will be transported to Rollins Facility in Deer Park, Texas. 
(C) Incineration costs assumed to be $0.60/lb ($1,200Aon) 
(D)Transportation cost assumed to be $250Aon 
(E) Confirmation soil samples will be taken at the bottom of excavation to 

ensure contamination removal. 
(F)No annual costs for this alternative. All costs incurred in first year. 
(G) Project life estimated at 6 months. 
(H)Addition of solidification agents assumed at $60/yd3. 

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 

(1) Site Preparation (mobilization) ea. 5,000 1 5,000 

(2) Excavation yd3 5 10 50 

(3) Transport to Off-site Facility ton 250 13 3,250 

(4) Off-site Incineration ton 1,200 13 15,600 

(5) Confirmation soil sampling ea. 500 4 2,000 

(6) Solidification mobilization/demobilization ea. 5,000 1 5,000 

(7) Solidification equipment yd3 30 10 300 

(8) Solidification agents yd3 60 10 600 

(9) Seal Storm Drains and Outlet job 6,000 
Subtotal 

1 6,000 
$37,800 

(10) Engineering and Supervision at 10% 0.1 3,780 

(11) Contingency at 10% 0.1 3,780 

TOTAL CAPITAL COST 

ai OPFRATIONS AND MAINTENANCE COST. MONITORING CO YEAF 

$45,360 

ANNU, ISj 

NOTE: Refer to Table DWM-7 for groundwater monitoring costs. 

TOTA1 . PRESENT WORTH COSTS 

»4 

$45,360 

05/02/S 



TABLE D-8.1 
SITE 8: FUEL LINES 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)lnstallation of 1 monitoring well at $4,000. 
(B)Sampling of the well for petroleum hydrocarbons, volatile and semi-volatile 

organic compounds. 
, (C)Quarterly groundwater sampling and reporting only for the well after first year. 

(D)Risk assessment conducted every five years. Assumed assessment cost 
of $20,000 is spread out over a five-year period. 

(E)Project life assumed to be 30 years at 10% annual interest rate. 
(F)Land use restrictions are necessary to warn and restrict receptor access. 
(G)Operation and maintenance of land use restriction requires 30 years. 

Note:This cost estimate is identical to Table DW-8.1, Site 8: Fuel Lines, No Action, Groundwater. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

CAPITAL COST 
(1) Installation of monitoring wells 
(2) Sample collection and analyses 
(3) Land use restrictions (signs, fencing) 

(4) 
(5) 
(6) 

Planning and regulatory compliance at 30% 
Engineering and Supervision at 20% 
Contingency at 20% 

well 4,000 1 4,000 
event 9,200 1 9,200 
ea. 5,000 1 5,000 

Subtotal $18,200 

0.3 5,460 
0.2 3,640 
0.2 3,640 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
(1) Quarterly sampling and summary report event 
(2) Risk Assessment yr 

(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 

(3) Land use restriction maintenance yr 

9,200 
20,000 

1,000 
Subtotal 

(4) Contingency at 20% 

TOTAL ANNUAL O & M COST 

TOTAL PRESENT WORTH COSTS 
04/24/04 

4 
0.2 

$30.940 

36,800 
4,000 

1 1,000 

.2 

$41,800 

8,360 

$50.160 

$503.800 



TABLE D-8.2 
SITE 8: FUEL LINES 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 

(A)Contaminated soil volume = 3,190 yd3. 
(B)Application of nutrients and micro-organisms estimated at $3/yds. 

(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 6 samples. 

(D)Treated soils will be returned to excavated area. 

(E)Tilling once a week for project life period (8 hrs per week). 

(F)Project life estimated at 2 years. 

ITEM DESCRIPTION UNIT 

UNIT 

COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization 

(2) Biological treatment unit construction 

(3) Soil Excavation 
■- (4) Backfill excavation site (at end of project) 

(5) Health and Safety at 10% 
(6) Engineering and Supervision at 20% 

(7) Contingency at 20% 
TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 8 hr/wk) hrs 

(3) Confirmation soil sampling ea. 

(4) Health and Safety Air Monitoring at 10% 

(5) Engineering and Supervision at 20% 

(6) Contingency at 20% 
TOTAL ANNUAL O & M COST (0-2 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-8 for groundwater monitoring costs. 

COST 

ea. 5,000 1 5,000 

ea. 15,000 1 15,000 

yd3 5 3,190 15,950 

yd3 4 3,190 12,760 

Subtotal $48,710 

0.1 4,871 
0.2 9,742 
0.2 9,742 

$73.000 

3 3,190 9,570 

60 416 24,960 

500 6 3,000 

Subtotal $37,530 

0.1 3,750 

0.2 7,510 

0.2 7,510 
$56.300 

TOTAL PRESFNT WORTH COSTS 

04/24/94 

$170.710 



TABLE D-8.3 
SITE 8: FUEL LINES 
LOW TEMPERATURE THERMAL DESORPTION 

COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 3,190 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 

construction as needed. 
(C)Soils handling includes excavation, backfilling, compacting, and site regrade. 
(D)Treated soil will be returned to excavated area. 
(E)Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 
Assumed to include 6 samples. 

(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 
will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $6,000 per unit. Assume 8 units for project. 

(G)Project life estimated at 6 months. 

UNIT 

ITEM DESCRIPTION UNIT        COST       AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 8,000 

Construction of storage pads 
(2) Soils Handling 
(3) Thermal Desorption 
(4) Stack Air Monitoring 
(5) Confirmation soil sampling 
(6) GAC Units(regeneration, transportation) 
(7) Off- site recycle/disposal of organic phase liquids 

■ (8) Health & Safety/ Air Monitoring at 10% 
(9) Engineering and Supervision at 30% 

(10) Contingency at 20% 

yd3 50 3,190 159,500 

yd3 100 3,190 319,000 
event 5,000 2 10,000 

sample 500 6 3,000 

ea. 6,000 8 48,000 

ea. 6,000 3 18,000 

Subtotal $565,500 

0.1 56,550 

0.3 169,650 

0.2 113,100 

TOTAL CAPITAL COST $904.800 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
NOTE: Referto Table D-8.1 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS $904.800 

04/24/64 



TABLE D-9.1 
SITE 9: BUILDING 442 AST 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)No remedial activities. 
(B)Soil remains in current condition. 
(C)No land use restrictions necessary. 

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. COST 

CAPITAL COST 
(1)        No remedial activites. 

TOTAL CAPITAL COST $0 

ANNUAL OPERATIONS AND MAINTENANCE COST 
(1)        No remedial activites. 

TOTAL ANNUAL O & M COST $0 

TOTAL PRESENT WORTH COSTS 
04/24/S4 

$0 



TABLE D-10 
CENTRALIZED TREATMENT SITES 2 THROUGH 8: TPH 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 76,000 yd3, based on the total volume of TPH >10 mg/kg 

at sites 2,3,4 (AST-5 and stockpile), and 8. 
(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken to monitor biodegradation. Assume 270 samples. 

(D)Tilling project life period (60 hrs per week). 
(E)Project life estimated at 2 years. 
(F) Assume centralized treatment of Revetment Area  

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Transport to Central Facility 
(4) Soil Excavation 
(5) Decommission groundwater monitoring wells 
(6) Backfill excavation site (at end of project) 

(7) Health and Safety at 10% 
(8) Engineering and Supervision at 20% 
(9) Contingency at 20% 

COST 

ea. 5,000 1 5,000 

ea. 120,000 1 120,000 

ea. 30,000 1 30,000 

yd3 5 76,000 380,000 

wells 1,500 4 6,000 

yd3 4 76,000 304,000 

Subtotal $845,000 

0.1 84,500 
0.2 169,000 

0.2 169,000 

TOTAL CAPITAL COST $1.268,000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 50 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

3 76,000 228,000 

60 2,500 150,000 

500 270 135,000 

Subtotal $513,000 

0.1 51,300 

0.2 102,600 

0.2 102,600 
$769,500 

TOTAL PRESENT WORTH COSTS 
05/OS/M 

$2.603.500 



TABLE D-11 
CENTRALIZED TREATMENT SITES 2 THROUGH 8: TPH AND METALS 
EXCAVATION AND BIOTREATMENT FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A) Contaminated soil volume - 2,240 yd3, based on the total volume of soil 

contaminated with both TPH and metals (sites 4 (AST-7) and 7). 
Capping volume = 68,600 yd3 at site 7 

(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(CJConfirmation soil samples will be taken to monitor biodegration. Assume 25 samples. 

(D)Assume the use of an existing Pad. 
(E)Tilling once a week for project life period (20 hrs per week). 
(FJProject life estimated at 2 years. 

fTEM DESCRIPTION UNIT 

UNIT 
COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization ea. 
(2) Biological treatment unit construction ea. 
(3) Soil Excavation yd3 

(4) Transport to Central Facility ea. 
(5) Solidification ea. 

Mobilization/Demobilization 
(6) Solidification equipment (year 2) yd3 

(7) Solidification agents (year 2) yd3 

iß)            Land disposal of treated soil (year 2) yd3 

(9) Decommission groundwater monitoring wells wells 

(10) Capping with three feet of soil yd3 

(11) Health and Safety at 10% 
(12) Engineering and Supervision at 20% 
(13) Contingency at 20% 

5,000 
15,000 

5 
4,000 
5,000 

30 
60 
4 

1500 
4 

Subtotal 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE fO-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms        yd3 

(2) Soils Handling (tilling, etc., 20 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

3 
60 

500 
Subtotal 

1 
1 

2,240 
1 
1 

2,240 
2,240 
2,240 

3 
68,600 

5,000 
15,000 
11,200 
4,000 
5,000 

67,200 
134,400 

8,960 
4,500 

274,400 
$529,660 

0.1 52,966 

0.2 105,932 

0.2 105,932 

$704,000 

2,240 6.720 

1040 62,400 

25 12,500 

$81,620 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 

(6) Contingency at 20% 
TOTAL ANNUAL O & M COST (0-2 YEARS) 

TOTAL PRESENT WORTH COSTS 
04Ä8/94 

0.1 
0.2 
0.2 

8,160 
16,320 
16,320 

$122,420 

$1.006,460 



TABLE DW-1.1 
SITE 1: POL AREA 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling the 15 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B) Quarterly groundwater sampling and reporting only for 8 wells after first year. 
(C) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 Is spread out over a five-year period. 
(D) Project life assumed to be 30 years at 10% annual interest rate. 
(E) Land use restrictions are necessary to warn and restrict receptor access. 

*■          (F) Operation and maintenance of land use restriction requires 30 years. 

NOTE: This cost estimate is identical to Table D-1.1, Site 1: POL Area, No Action Cost Estimate. Soil. 

  UN|T 

,TEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 
(1) Sample collection and analyses event       12,000 1 iz.ooo 
(2) Land use restrictions (signs, fencing) ea. 5,000 1 5,000 

(3) Planning and regulatory compliance at 30% 
(4) Engineering and Supervision at 20% 

(5) Contingency at 20% 

0.3 3,600 
0.2 2,400 
0.2  2,400 

TOTAL CAPITAL COST $25,400 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
(1) Quarterly sampling and summary report event       10,600 4 42,400 
(2) Risk Assessment vr. 20,000 0.2 4,000 

(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 

(3) Land use restriction maintenance V- 

(4) Contingency at 20% 

1,000 1 1.000 

Subtotal $47,400 

0.2 9.480 

TOTAL ANNUALO&M COST $56,880 

TOTAL PRESENT WORTH COSTS $561,600 



TABLEDW-1.2 
SITE 1: POL AREA 
BIOSTIMULATION COST ESTIMATE 

ASSUMPTIONS: 
(A) Installation of 3 additional monitoring wells (at $4000 each). 
(B) Installation of 4 injection wells (at $6000 each) within area of groundwater contamination. 
(Q Hydrogen peroxide and nutrient application costs estimated to be $5/pound 

of contaminant. Assume 12,000 lbs. of contaminant based on maximum (503 mg/kg) TPH 
concentration. All nutrients in capital costs. 

(D) Quarterly groundwater sampling and reporting for 15 wells after first year. 

UNIT 

ITEM DESCRIPTION UNIT        COST AMT. COST 

CAPITAL COST 
(1) installation of monitoring wells well 4,000 3 i^.uuu 
(2) Sampling and analysis 
(3) Installation of injection wells 
x Hydrogen peroxide and nutrient addition 

event       9.600 1 9,600 
ea. 6,000 4 24,000 
lb.                    5       12,000 60,000 

Subtotal $105,600 

(4) Health and Safety at 10% °l            \0'5^ 
(5) Engineering and Supervision at 30% 0.3           JI.DöU 

(6) Contingency at 20% 02    "'!:? W                                                                                TOTAL CAPITAL COST $168,960 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS) $55,880 

Refer to Table DWM-1 for groundwater 
monitoring costs, (20 years). 

Additional quarterly sampling for new wells          event       1,500 4             6,ouu 

(summary report costs included 
already in Table DWM-1). 

TOTAL PRESENT WORTH COSTS 
$695,800 



TABLEDW-1.3 
SITE 1: POL AREA 
CARBON ADSORPTION COST ESTIMATE 

ASSUMPTIONS: 

(A) Install 6 extraction wells at cost of $15,000 each. 
(B) Install air compressor pumps at $5,000. 
(O Construct on-site GAC treatment unit for 20 gal/day average flow. Treatment unit 

costs include mobilization, equipment, connections, 2 carbon units (50 lbs ea.), 

filters, piping, electrical and demobilization. 
(D) Annual O&M costs include regenerating 2 carbon units per year, effluent 

monitoring and POTW fees at $2500/month. 
(E) Remediation project life - 20 years 
<F) Groundwater monitoring required for 20 years, at 15 samples per quarterly event. 
(G) The treated solution will be discharged to San Pablo Bay under NPDES permit. 

ITEM 

UNIT 
DESCRIPTION UNIT COST AMT. COST 

(1) installation of extraction wells well 15,000 4 60,000 
(2) Installation of air compressor ea. 5,000 1 5,000 
(3) Construct GAC treatment unit ea. 20,000 1 20,000 

(6) Contingency at 20% 

ANNUAL OPERATIONS AND MAINTENANCE. GAC f20 YEARS) 

(1) GAC operations 
GAC regeneration 
effluent monitoring and discharge fees yr 5,000 

Subtotal 

ea. 700 

TOTAL PRESENT WORTH COSTS 

Subtotal $85,000 

(4) Health and Safety at 10% 0.1              8.500 
(5) Engineering and Supervision at 20% "•*            •'•""" 
w                                                                                                                                                   0.2  17,000 

TOTAL CAPITAL COST $127,500 

(2) Health and Safety at 10% 
(3) Engineering and Supervision at 20% 

(4) Contingency at 20% u*  ''']!" 
W TOTAL ANNUALO&M COST(20 YEARS) W.5«=0_ 

1 700 
1 5,000 

$5,700 

0.1 570 
C.2 1,140 

0.2 1,140 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING t20 YEARS) $55,880 
Refer to Table DWM-1 for groundwater monitoring costs. 

$676,030 



TABLEDW-1.4 
SITE 1: POL AREA 
BIOLOGICAL TREATMENT COST ESTIMATE 

ASSUMPTIONS: 

(A) Install 6 extraction wells at cost of $15,000 each. 
(B) Install air compressor for pumps at $5,000. 
<c) Construct on-site biologoical treatment unit for 20 gal/day average flow (3,000.000 gal/yr). Treatment unit 

costs include holding tanks and contactors for addition of nutrients and oxygen. 
(D) Annual O&M costs include nutrients and oxygen based on gallons needed. 
(E) Remediation project life - 20 years 
(F) Groundwater monitoring required for 20 years, at 15 samples per quarterly event. 
(G) the treated solution will be discharged to San Pablo Bay under NPDES permit 

ITEM 

UNIT 
DESCRIPTION UNIT COST AMT. COST 

(1) installation of extraction wells ea. 15,000 4 60,000 
(2) Installation of air compressor ea. 5,000 1 . 
... -    . ik:.iMniMi»M<itmontiin»   ea 20.000 1 20,000 
(3) Construct above ground biological treatment unit ea. 20,000 

Subtotal $85,000 

(4) Health and Safety at 10% ™ *'* 
(5) Engineering and Supervision at 20% jj.z . 
(6) Contingency at 20%   •           ' V ' TOTAL CAPITAL COST $127,500 

ANNUAL OPERATIONS AND MAINTENANCE MONITORING (20 YEARS) 
Refer to Table DWM-1 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 

«• 
ANNUAL OPERATIONS AND MAINTENANCE. TREATMFNT UNIT (20 YEARS) 
 Treatment unit operations 1000 gal 1  3,000,000 3.000 
V' ...        ...... ^..^.„»f«« Mr S.000 1 5,000 effluent monitoring and discharge fees yr 5,000 _  

Subtotal $8,000 

(2) Health and Safety at 10% ™              1 ®°° 
(3) Engineering and Supervision at 20% O.z              ^^ 

(A) Contingency at 20% '    «,.,,'—,. 
{)                                                    TOTAL ANNUALO&MCOST(20 YEARS) $12-000 

$56,880 

$713,910 



TABLE DW-2.1 
SITE 2: BURN PIT 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling of the 4 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B) Quarterly sampling of 4 wells and summary report. 
(C) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D) Project life assumed to be 30 years at 10% annual interest rate. 

'    NOTE: This cost estimate is identical to Table D-2.1.1, Site 2:Burn Pit - Beneath Pad, No Action Cost Estimate, Soil, 
and to Table D-2.2.1. Site 2:Burn Pit - Perimeter, No Action Cost Estimate. Soil. 

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 

(1) Sample collection and analyses event 9,800 1 9,800 
(2) Planning and regulatory compliance at 30% 0.3 2,940 

(3) Engineering and Supervision at 20% 
(4) Contingency at 20% 

(3) Contingency at 20% 

0.2 1,960 
0.2 1,960 

TOTAL CAPITAL COST $16,660 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 

(1) Quarterly sampling and summary report               event         9,800 4            39,200 
(2) Risk Assessment                                                 yr.            20,000 0.2              4,000 

(One assessment performed every 5 yrs. 
Cost is averaged over 5 yr period.)                                   Subtotal $43,200 

0.2 8,640 

TOTAL ANNUAL O & M COST $51,800 

TOTAL PRESENT WORTH COSTS $504,970 



TABLE DW-3.1 
SITE 3: REVETMENT AREA 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling the 3 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B) Quarterly groundwater sampling and reporting for 3 wells. 
(Q Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D) Project life assumed to be 30 years at 10% annual interest rate. 

NOTE This cost estimate Is Identical to Table D-3.1. Site 3: Revetment Area. No Action Cost Estimate. Soil. 

,TEM  DESCRIPTION 

UNIT 
UNIT COST AMT. COST 

CAPITAL COST Q600                 1 g)60o 
(1) sample collection and analyses                          event »,°w            ^ 2ßgo 

(2) Planning and regulatory compliance at 30%                                                ^ ^^ 
(3) Engineering and Supervision at 20%                                                           ^ 1'g2Q 

ft             Contingency at 20%                                    TOTAL CAPITAL COST               ' ^ 

AMKH IAI OPERATOR AND MAINTENANCE COST (30 YEARS) 
 —        - —       .      » event s.oou (1) Quarterly sampling and summary report event S.BOU 

(2) Risk Assessment »'• c„h'ta, 
(One assessment performed every 5 yrs.; buoioxai 
cost is averaged over 5 yr period.) 

(3) Contingency at 20% 

TOTAL ANNUAL O & M COST 

TOTAL PRESFMT WORTH COSTS 

$16,320 

4 

0.2 

38,400 

4,000 

0.2 

$42,400 

8,480 

$50,880 

$496,000 



TABLE DW-4.1 
SITE 4: PUMP STATION AREA 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) installation of 2 additional monitoring wells at $4,000 each. 
(B) Sampling of the 1 existing well and 2 new wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(C) Quarterly groundwater sampling and reporting only for 3 wells after first year. 
(D) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(E) Project life assumed to be 30 years at 10% annual interest rate. 
(F) Und use restrictions are necessary to warn and restrict receptor access. 
(G) Operation and maintenance of land use restriction requires 20 years. 

NOTE This cost estimate is identical to Table D-4.1.1. Site 4: Pump Station Area - AST Sites, No Action. Soil. 

-tttrrT- 

ITEM DESCRIPTION     UNIT COST AMT. COST_ 

CAPITAL COST ftno 
(1) installation of monitoring wells                            well           4,000 2             e.ouu 
(2) Sample collection and analyses                          event         9,600 1              s.eou 
(3) Land use restrictions (signs, fencing)                    ea.             5,000 1           M,!£n 
v '                                                                                                 Subtotal $zz,eou 

(4) Planning and regulatory compliance at 30% 0.3              6,780 
(5) Engineering and Supervision at 20% 0.2              ^.^ 

(6) Contingency at 20% °-2      ' ._ 11                                                                                     TOTAL CAPITAL COST $38,420 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
(1)            Quarterly sampling and summary report               event         9,600 4           38,4uu 
C2)             Risk Assessment                                                 *             20.000 0.2              4,000 

(One assessment performed every 5 yrs.; 
cost -s averaged over 5 yr period.) 

(3) Und use restriction maintenance yr 1.000 1. ■    ' 
1 '                                                                                                    Subtotal $43,400 

O 2 8,680 
(4) Contingency at 20% w'*" -..... W                                                                          TOTAL ANNUALO&M COST $52,080 

TOTAL PRESENT WORTH COSTS 
$529,400 



TABLE DW-5.1 
SITE 5: FORMER SEWAGE TREATMENT PLANT 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) Installation of 2 additional monitoring wells at $4,000 each. 
(B) Sampling of the 1 existing well. 2 new wells and pond for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(C) Quarterly groundwater sampling and reporting only for 3 wells after first year. 

(D) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(E) Project life assumed to be 30 years at 10% annual interest rate. 
(F) Und use restrictions are necessary to warn and restrict receptor access. 
(G) Operation and maintenance of land use restriction requires 30 years. 

NOTE This cost estimate is identical to Table D-5.1. Site 5: Former Sewage Treatment Plant. No Action. Groundwater. 

UNIT 

J|EM          DESCRIPTION  UNIT COST AMT. COST. 

CAPITAL COST , rt„ _               fi nnn 
(1) installation of monitoring wells                            well 4.000 2             B.wo 
(2) Sample collection and analyses                          event 10.000 10.000 
(3) und use restrictions (signs, fencing)                   ea. ^5.000                   __^__ 

(4) Planning and regulatory compliance at 30% 0.3 6,900 
(5) Engineering and Supervision at 20% J.Z ^QQ 

(6) Contingency at 20% ÄÄ#%,              '    e0a\nn w                                                                                    TOTAL CAPITAL COST $39,100 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
(1) Quarterly sampling and summary report               event        10,000 4            w.wu 

.                                                                \ir                 20 000 0.2                  *»,UUU (2) Risk Assessment v ^u.uuu 
(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 0Q0 

(3) und use restriction maintenance yr 1.000       . 
y '                                                                                             Subtotal $45,ooo 

n 2 9,000 
(4) Contingency at 20% __ •    z-c„ nnn K1                                                                          TOTALANNUALO&MCOST $54,000 

TOTAL PRESENT WORTH COSTS 
$548,200 



TABLE DW-5.2 
SITE 5: FORMER SEWAGE TREATMENT PLANT 
CARBON ADSORPTION COST ESTIMATE 

ASSUMPTIONS: 

(A) Installation of 250 linear foot collection trench at cost of $40/ft. 

(B) Install 2 pumps at cost of $3,000/each. 
(C) Construct on-site GAC treatment unit for 5 flpm average flow. Treatment unit 

costs include mobilization, equipment, connections, 2 carbon units (200 lbs ea.), 

filters, piping, electrical and demobilization. 
(D) Annual O&M costs include regenerating 2 carbon units per year, effluent 

monitoring and POTW fees at $2500/month. 

(E) Remediation project life - 20 years 
(F) Groundwater monitoring required for 20 years, at 3 samples per quarterly event. 

(G) The created solution will be discharged to San Pablo Bay under NPDES permit. 

ITEM 

 UNIT 

DESCRIPTION    UNIT COST AMT. COST 

(1) Installation of collection trench 

(2) Pumps 
(3) Construct GAC treatment unit 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 30% 
(6) Contingency at 20% 

feet 40 250 10,000 

pump 800 2 1,600 

ea. 20,000 1 20,000 
Subtotal $31,600 

0.1 3,160 
0.3 9,480 
0.2 6,320 

TOTAL CAPITAL COST $50,560 

ea. 1.000 

ANNUAL OPERATIONS AND MAINTENANCE- GAC £20 YEARS) 

(1) GAC operations 
GAC regeneration 
effluent monitoring and discharge fees yr. 5,000 

Subtotal 

(2) Health and Safety at 10% 
(3) Engineering and Supervision at 30% 
(4) Contingency at 20% 

2 2,000 
1 5,000 

$7,000 

0.1 700 
0.3 2,100 
0.2 1,400 

TOTAL ANNUAL O&M COST (20 YEARS) $11,200 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
Refer to Table DWM-5 for surface and groundwater monitoring costs. $54,000 

TOTAL PRESENT WORTH COSTS 
$605,640 



TABLE DW-6.1 
SITE 6: EAST LEVEE LANDFILL 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling the 5 existing weils for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B) Quarterly groundwater sampling and reporting only for 5 wells after first year. 
(C) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D) Project life assumed to be 30 years at 10% annual interest rate. 

NOTE This cost estimate is identical to Table D-6.1. Site 6: East Levee Landfill, No Action, Soil. 

  UNIT 

,TEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 
J1) Sample collection and analyses event        10,000 1 10.000 

(2) Planning and regulatory compliance at 30% 
(3) Engineering and Supervision at 20% 
(4) Contingency at 20% 
V TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST f30 YEARS) 
£\) Quarterly sampling and summary report event       10,000 

'(2) Risk Assessment V- 20,000 
• (One assessment performed every 5 yrs.; Subtotal 

cost is averaged over 5 yr period.) 
(3) Contingency at 20% 

TOTAL ANNUAL O & M COST 

TOTAL PRESET WORTH COSTS 

0.3 3,000 
0.2 2,000 
0.2 2,000 

$17,000 

4 

0.2 

40,000 

4,000 

0.2 

$44,000 

8,800 

$52,800 

$514,700 



TABLE DW-7.1 
SITE 7: AIRCRAFT MAINTENANCE 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling of the 4 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B) Quarterly groundwater sampling and reporting only for four wells after first year. 
(C) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D) Project life assumed to be 30 years at 10% annual interest rate. 
(E) Land use restrictions are necessary to warn and restrict receptor access. 

v         (F) Operation and maintenance of land use restriction requires 30 years. 

NOTE This cost estimate Is identical to Table D-7.1, Site 7: Aircraft Maintenance Soil. No Action. Soil. 

ITEM DESCRIPTION UNIT 

UNIT 
COST 

CAPITAL COST 
(1) Sample collection and analyses 
(2) Land use restrictions (signs, fencing) 

(3) Planning and regulatory compliance at 30% 
(4) Engineering and Supervision at 20% 
(5) Contingency at 20% 

TOTAL CAPITAL COST 

AMT. COST 

event 9,800 1 9,800 

ea. 5,000 1 5,000 
Subtotal $14,800 

0.3 4,440 
0.2 2,960 
0.2 2,960 

$25,160 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
(1) Quarterly sampling and summary report event 

(2) Risk Assessment V 
(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 

(3) Land use restriction maintenance yr 

(4) Contingency at 20% 

9,800 
20,000 

1,000 
Subtotal 

TOTAL ANNUAL O & M COST 

4 
0.2 

1 

0.2 

39,200 
4,000 

1,000 
$44,200 

8,840 
$53,040 

TOTAL PRESENT WORTH COSTS $525,200 



TABLE DW-7.2 
SITE 7: AIRCRAFT MAINTENANCE 
CARBON ADSORPTION COST ESTIMATE 

ASSUMPTIONS: 

(A) Installation of 4 extraction well at $10,000 each. 

(B)lnstall air compression for pumps at $5,000. 

(C)Construct on-site GAC treatment unit for 0.1 gpm average flow (40 gal/day each well). Treatment unit 

costs include mobilization, connections, 2 carbon units (50 lbs ea.), 

precipitation/filter equipment, piping, electrical and demobilization. 

(D)Annual O&M costs include regenerating 2 carbon units per year. 

(E)Remediation project life = 20 years 

(F)Groundwater monitoring required for 20 years, at 8 samples per quarterly event 

(G)The treated solution will be discharged to San Pablo Bay under NPDES permit.  

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

(1) Installation of interceptor trench 
(2) Installation of air comperssor 
(3) Construct GAC treatment unit 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 30% 
(6) Contingency at 20% 

ea. 40,000 1 40,000 

ea. 5,000 1 5,000 

ea. 25,000 1 25,000 

Subtotal $70,000 

0.1 7,000 

0.3 21,000 

0.2 14,000| 

TOTAL CAPITAL COST $112,000 

ANNUAL OPERATIONS AND MAINTENANCE. GAC (20 YEARS) 
(1) GAC operations 

GAC regeneration ea. 700 
effluent monitoring and discharge fees yr 5,000 

Subtotal 

(2) Health and Safety at 10% 
(3) Engineering and Supervision at 30% 
(4) Contingency at 20% 

TOTAL ANNUAL O&M COST (20 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
Refer to Table DWM-7 for groundwater monitoring costs. 

1 
1 

700 

5,000 

0.1 

0.3 

0.2 

$5,700 

570 

1,710 

1,140 

$9.120 

$53,040 

TOTAL PRESENT WORTH COSTS 
05/05/94 

$641.200 



TABLE DW-7.3 
SITE 7: AIRCRAFT MAINTENANCE 
BIOLOGICAL TREATMENT COST ESTIMATE 

ASSUMPTIONS: 

(A)lnstaliation of 4 extraction well at $10,000 each. 

(B) Install air compressor for pumps at $5,000. 

(C)Constructon-site biologoical treatment unit for 0.1 gpm average flow (40 day/day each well). Treatment unit 

costs include, holding tanks, precipitators, filters and contactors for addition of nutrients and oxygen. 

(D)Annual O&M costs include nutrients. 

Remediation project life = 20 years 

(E)Groundwater monitoring required for 20 years, at 8 samples per quarterly event 

(F)The treated solution will be released to San Pablo Bay under NPDES permit 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

(1) Construction of interceptor trench 
(2) Installation of air compressor 
(3) Construct above ground biological treatment unit 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 30% 
(6) Contingency at 20% 

ea. 40,000 1 40,000 
ea. 5,000 1 5,000 
ea. 30,000 1 30,000 

Subtotal $75,000 

0.1 7,500 
0.3 22,500 
0.2 15,000 

TOTAL CAPITAL COST $120,000 

ANNUAL OPERATIONS AND MAINTENANCE. TREATMENT UNIT (20 YEARS) 
(1) Treatment unit operations and monitoring 

nutrients and oxygen based on gallons treated 1000 gal. 1 
effluent monitoring and discharge fees yr 5,000 

Subtotal 

(2) Health and Safety at 10% 
(3) Engineering and Supervision at 30% 
(4) Contingency at 20% 

TOTAL ANNUAL O&M COST (20 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
Refer to Table DWM-7.1 for groundwater monitoring costs. 

58,000 
1 

100 
5,000 

0.1 
0.3 
0.2 

$5,100 

510 
1,530 
1,020 

$8.160 

$53,040 

TOTAL PRESENT WORTH COSTS 
05/05/94 

$641.030 



TABLE DW-7.4 
SITE 7: AIRCRAFT MAINTENANCE 
UV/OZONE COST ESTIMATE 

ASSUMPTIONS: 

(A)!nstallation of 4 extraction wells at $10,000 each. 

(B) Install air compressor for pumps at $5,000. 

(C)Construct on-site UV/ozone treatment unit for 0.1 gpm average flow (40 gal/day each well). Treatment unit 

costs include precipitator, filter, UV reactor, ozone chamber. 

(D)Annual O&M costs include hydrogen peroxide, UV lamps, power, and miscellaneous equipment 

at $8,000/yr. 

Remediation project life = 20 years 

(E)Groundwater monitoring required for 20 years, at 8 samples per quarterly event 

(F)The treated solution will be discharged to San Pablo Bay under NPD ES permit 

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. 

(1) Construction of interceptor trench 
(2) Installation of air compressor 
(3) Construct UV/ozone treatment unit 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 30% 
(6) Contingency at 20% 

ea. 40,000 

ea. 5,000 
ea. 110,000 

Subtotal 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE. TREATMENT UNIT (20 YEARS) 

(1) Treatment unit operations and monitoring 
hydrogen peroxide, UV lamps, power yr 
effluent monitoring and discharge fees yr 

(2) 
(3) 
(4) 

Health and Safety at 10% 
Engineering and Supervision at 30% 
Contingency at 20% 

TOTAL ANNUAL O&M COST (20 YEARS) 

ANNUAL OPERATIONS AND MAINTENANCE. MONITORING (20 YEARS) 
Refer to Table DWM-7 for groundwater monitoring costs. 

COST 

1 
1 
1 

40,000 
5,000 

110,000 

0.1 
0.3 
0.2 

$155,000 

15,500 
46,500, 
31,000* 

$248.000 

8,000 1 8,000 

5,000 1 5,000 

Subtotal $13,000 

0.1 1,300 

0.3 3,900 

0.2 2,600 
$20,800 

$53,040 

TOTAL PRESFNIT WORTH COSTS 

05/05/94 

$876,640 



TABLE DW-8.1 
SITE 8: FUEL LINES 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) Installation of 1 monitoring well at $4,000. 
(B) Sampling of the well for petroleum hydrocarbons, 

volatile and semlvolatine organic compounds. 
(C) Quarterly groundwater sampling and reporting only for the well after first year. 
(D) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(E) Project life assumed to be 30 years at 10% annual interest rate. 
(F) Land use restrictions are necessary to warn and restrict receptor access. 
(G) Operation and maintenance of land use restriction requires 30 years. 

—— UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 
(1) Installation of monitoring wells well 4,000 1 4,000 
(2) Sample collection and analyses event 9,200 1 9,200 
(3) Land use restrictions (signs, fencing) ea. 5,000 1  5'000 

(4) Planning and regulatory compliance at 30% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

Subtotal $18,200 
0.3 5,460 
0.2 3,640 
0.2 3,640 

TOTAL CAPITAL COST $30,940 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
(1) Quarterly sampling and summary report event 9,200 4 36,800 
(2) Risk Assessment yr 20,000 0.2 4,000 

(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 

(3) Land use restriction maintenance yr 1,000 
Subtotal 

(4) Contingency at 20% 
TOTAL ANNUAL O & M COST 

TOTAL PRESENT WORTH COSTS 

1 1,000 

0.2 
$41,800 

8,360 
$50,160 

$503,800 



TABLE DWM-1 
SITE 1: POL AREA 
MONITORING COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling the 15 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B) Quarterly groundwater sampling and reporting only for 8 wells after first year. 
(C) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D) Project life assumed to be 20 years at 10% annual interest rate. 
(E) Und use restrictions are necessary to warn and restrict receptor access. 
(F) Operation and maintenabce of land use restriction requires 20 years. 

ITEM 

  UNIT 

DESCRIPTION     UNIT COST AMT. COSJ_ 

CAPITAL COST 
(1) Sample collection and analyses 
<2) Land use restrictions (signs, fencing) 
(3) Planning and regulatory compliance at 30% 
(4) Engineering and Supervision at 20% 
(5) Contingency at 20% 

event 12,000 1 12,000 

ea. 5,000 1 5,000 

0.3 3,600 

0.2 2,400 

0.2 2,400 

ANNUAL OPERATIONS AND MAINTENANCE HOST (20 YEARS) 
(1) Quarterly sampling and summary report 

TOTAL PRESET WORTH COSTS 

TOTAL CAPITAL COST $25,400 

event        10.600 4 42,400 
(2) Risk Assessment vr. 20.000 0.2 4,000 

(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 

(3) Land use restriction maintenance yr- 1,000 1            1.000 

Subtotal $47,400 

(4) Contingency at 20% °'2 '■  

TOTALANNUALO&MCOST $56,880 

$509,700 



TABLE DWM-2 
SITE 2: BURN PIT 
MONITORING COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling of the 4 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B) Quarterly sampling of 4 wells and summary report. 
(C) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D) Project life assumed to be 20 years at 10% annual interest rate. 

_—  UN!T 

n-EM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 

(1) Sample collection and analyses event 9,800 ^1 9,800 
(2) Planning and regulatory compliance at 30% 
(3) Engineering and Supervision at 20% 
(4) Contingency at 20% 

0.3 2,940 
0.2 1,960 
0.2 1,960 

TOTAL CAPITAL COST $16,660 

ANNUAL OPERATIONS AND MAINTENANCE COST f20 YEARS! 

(1) Quarterly sampling and summary report event 9,800 
(2) Risk Assessment V- 20,000 

(One assessment performed every 5 yrs. 
Cost is averaged over 5 yr period.) Subtotal 

(3) Contingency at 20% 
TOTAL ANNUAL O & M COST 

TOTAL PRESENT WORTH COSTS 

4 

0.2 

39,200 

4,000 

0.2 

$43,200 

8,640 

$51,800 

$457,660 



TABLE DWM-3 
SITE 3: REVETMENT AREA 
MONITORING COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling the 3 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B) Quarterly groundwater sampling and reporting for 3 wells. 
(C) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D) Project life assumed to be 20 years at 10% annual interest rate. 

UNIT 

pr-EM DESCRIPTION       UNIT COST AMT. COSJ_ 

CAPITAL COST g eoo 
(1) Sample collection and analyses event         9,600               I              ».wu 
(2) Planning and regulatory compliance at 30% jj.                  • 
(3) Engineering and Supervision at 20% °-                  • 
(4) Contingency at 20% 
Kt TOTAL CAPITAL COST 

ANNUAL QPFRATIONS AND MAINTENANCE HOST £20 YEARS) 
(1) Quarterly sampling and summary report event 9,600 

(2) Risk Assessment V- 20,000 
(One assessment performed every 5 yrs.; Subtotal 

cost is averaged over 5 yr period.) 

(3) Contingency at 20% 

TOTAL ANNUAL O & M COST 

TOTAL PRESENT WORTH COSTS 

$16,320 

4 

0.2 

38.400 

4.000 

0.2 

$42,400 

8,480 

$50,880 

$449,500 



TABLE DWM-4 
SITE 4: PUMP STATION AREA 
MONITORING COST ESTIMATE 

ASSUMPTIONS: 
(A) Installation of 2 additional monitoring wells at $4,000 each. 
(B) Sampling of the 1 existing well and 2 new wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(C) Quarterly groundwater sampling and reporting only for 3 wells after first year. 
(D) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(E) Project life assumed to be 20 years at 10% annual Interest rate. 
(F) Land use restrictions are necessary to warn and restrict receptor access. 
(G) Operation and maintenance of land use restriction requires 20 years. 

UNIT 

jTEM  DESCRIPTION UNIT          COST          AMT. COST 

CAPITAL COST 
(1) Installation of monitoring wells                              well            4,000                2 8,000 
(2) Sample collection and analyses                           event         9,600               1 9,600 
(3) Land use restrictions (signs, fencing) ea. 5,000 1  5'000 

Subtotal $22,600 
0.3 6,780 
0.2 4,520 
0.2 4,520 

TOTAL CAPITAL COST $38,420 

(4) Planning and regulatory compliance at 30% 
(5) Engineering and Supervision at 20% 

(6) Contingency at 20% 

ANNUAL OPERATIONS AND MAINTENANCE COST (20 YEARS! 
(1) Quarterly sampling and summary report event 9,600 4 38,400 
(2) Risk Assessment yr 20,000 0.2 4,000 

(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 

(3) Land use restriction maintenance yr 1,000 
Subtotal 

(4) Contingency at 20% 
TOTAL ANNUAL O & M COST 

TOTAL PRESENT WORTH COSTS 

1 1,000 

0.2 
$43,400 
'   8,680 
$52,080 

$481,800 



TABLE DWM-5a 
SITE 5: FORMER SEWAGE TREATMENT PLANT 
MONITORING COST ESTIMATE 

ASSUMPTIONS: 
(A) Installation of 2 additional monitoring wells at $4,000 each. 
(B) Sampling of the 1 existing well, 2 existing wells and pond for petroleum hydrocarbons, 

volatile and semivolatile organic compounds. 
(C) Quarterly groundwater sampling and reporting only for three wells after first year. 
(D) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(E) Project life assumed to be 20 years at 10% annual interest rate. 
(F)l_and use restrictions are necessary to warn and restrict receptor access. 
(G) Operation and maintenance of land use restriction requires 20 years. 

UNIT 

HEM DESCRIPTION UNTT COST AMT. COST 

CAPITAL COST 
(1) Installation of monitoring wells                        well                4,000 2                8,000 
(2) Sample collection and analyses                      event            10,000 1               10,000 
(3) Land use restrictions (signs, fencing) ea. 5,000 1 5,000 

Subtotal $23,000 

(4) Planning and regulatory compliance at 30% 0.3                6,900 
(5) Engineering and Supervision at 20% 0.2                4,600 
(6) Contingency at 20% 0.2 4,600 

TOTAL CAPITAL COST $39,100 

ANNUAL OPERATIONS AND MAINTENANCE COST (20 YEARS) 
(1) Quarterly sampling and summary report 

(2) Risk Assessment 
(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 

(3) Land use restriction maintenance 

event 10,000 4 40,000 

yr 20,000 0.2 4,000 

yr 1,000 1 1,000 

Subtotal $45,000 

(4) Contingency at 20% 0.2 9,000 
TOTAL ANNUAL O & M COST $54,000 

TOTAL PRESENT WORTH COSTS $498,800 



TABLE DWM-5b 
SITE 5: FORMER SEWAGE TREATMENT PLANT 
MONITORING COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling of the 1 existing well 
(B) Quarterly groundwater sampling and reporting only for one year. 

(C)AII costs are first year costs. 

ITEM DESCRIPTION UNIT 

UNIT 
COST 

CAPITAL COST 
(1) Install groundwater monitoring wells 

(2) Sample collection and analyses 
(3) Land use restrictions (signs, fencing) 
(4) Decomission groundwater monitoring wells 

(5) Planning and regulatory compliance at 30% 
(6) Engineering and Supervision at 20% 
(7) Contingency at 20% 

AMT. COST 

well 1,000 3 3,000 

event 10,000 1 10,000 

ea. 5,000 1 5,000 

well 1,500 4 6,000 

Subtotal $24,000 

0.3 7,200 

0.2 4,800 

0.2 4,800 

TOTAL CAPITAL COST $40,800 

TOTAL PRESENT WORTH COSTS $40,800 



TABLE DWM-5C 
SITE 5: FORMER SEWAGE TREATMENT PLANT 
MONITORING COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling of the 1 existing well 
(B) Quarterly groundwater sampling and reporting only for one year. 
(C)AII costs are first year costs. 

UNIT 
ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 
(1) Install groundwater monitoring wells 
(2) Sample collection and analyses 
(3) Land use restrictions (signs, fencing) 

(4) Planning and regulatory compliance at 30% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

well 1,000 3 3,000 

event 10,000 1 10,000 

ea. 5,000 1 5,000 
Subtotal $18,000 

0.3 5,400 
0.2 3,600 
0.2 3,600 

TOTAL CAPITAL COST $30,600 

TOTAL PRESENT WORTH COSTS $30,600 



TABLE DWM-6 
SITE 6: EAST LEVEE LANDFILL 
MONITORING COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling the 5 existing wells for petroleum hydrocarbons, volatile and 

semivolatile organic compounds. 
(B) Quarterly groundwater sampling and reporting only for 5 wells after first year. 
(C) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D) Project life assumed to be 20 years at 10% annual interest rate. 

' UNIT 

ITEM DESCRIPTION        UNIT COST AMT. COST 

0.3 3,000 
0.2 2,000 
0.2 2,000 

CAPITAL COST 
(1) Sample collection and analyses event       10,000 ^1 10,000 

(2) Planning and regulatory compliance at 30% 
(3) Engineering and Supervision at 20% 
(4) Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST (20 YEARS) 
(1) Quarterly sampling and summary report event        10,000 
(2) Risk Assessment V- 20,000 

(One assessment performed every 5 yrs.; Subtotal 
cost is averaged over 5 yr period.) 

(3) Contingency at 20% 

TOTAL ANNUAL O & M COST 

TOTAL PRESENT WORTH COSTS 

$17,000 

4 

0.2 

40,000 

4,000 

0.2 

$44,000 

8,800 

$52,800 

$466,500 



TABLE DWM-7 
SITE 7: AIRCRAFT MAINTENANCE 
MONITORING COST ESTIMATE 

ASSUMPTIONS: 
(A) Sampling of the 4 existing wells for petroleum hydrocarbons, volatile and 

semrvolatile organic compounds. 
(B) Quarterly groundwater sampling and reporting only for four wells after first year. 
(C) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(D) Project life assumed to be 20 years at 10% annual interest rate. 
(E) Und use restrictions are necessary to warn and restrict receptor access. 
(F) Operation and maintenance of land use restriction requires 20 years. 

UNIT 
UEM  DESCRIPTION UNIT COST AMT. COSJ_ 

CAPITAL COST Q finn 
(1)            Sample collection and analyses                          event 9,800               l             S.öUU 

Land use restrictions (signs, fencing)                   ea. 5,000               1             &,ooo (2) u«,u-v.u.,v...,,              „ stfAOtal                           $14800 

(3) Planning and regulatory compliance at 30% jj.3             4,440 
(4) Engineering and Supervision at 20% jj.Z              ^^ 
(5) Contingency at 20% '         'iftn V                                                                                           TOTAL CAPITAL COST $25,160 

ANNUAL OPERATIONS AND MAINTENANCE COST (20 YEARS) 
(1)             Quarterly sampling and summary report               event 9,800               4            <*». 
[2!             Risk Assessment                                                  * 20,000             0.2              4,000 

(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 

(3) Und use restriction maintenance yr 1,000 1       ' 
1 ' Subtotal                           $44,200 

«««/ 0.2              8,840 
(4) Contingency at 20% w     >,,-«« 
K1                                                                          TOTAL ANNUALO&M COST ^S3-040 

TOTAL PRESET WORTH COSTS 
$476,700 



TABLE DWM-8 
SITE 8: FUEL LINES 
MONITORING COST ESTIMATE 

ASSUMPTIONS: 
(A) Installation of a monitoring well at $4,000. 
(B) Sampling of the well for petroleum hydrocarbons, 

volatile and semivolatile organic compounds. 
(C) Quarterly groundwater sampling and reporting only for the well after first year. 
(D) Risk assessment conducted every five years. Assumed assessment cost 

of $20,000 is spread out over a five-year period. 
(E) Project life assumed to be 20 years at 10% annual interest rate. 
(F) Land use restrictions are necessary to warn and restrict receptor access. 
(G) Operation and maintenance of land use restriction requires 20 years. 

$12,000 

0.3 3,600 

0.2 2,400 

0.2 2,400 
$20,400 

UNIT 
|TEM DESCRIPTION UNIT COST AMT. COSJ_ 

CAPITAL COST 
(1) installation of monitoring well well           4,000 1              4,ooo 
(2) Sample collection and analyses event         3,000 1              3,ooo 
(3) Und use restrictions (signs, fencing) ea.            5,000 1  p^oof^ 
v ' Subtotal 

(4) Planning and regulatory compliance at 30% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% V ' TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST (20 YEARS) 
(1) Quarterly sampling and summary report event 3,000 4 12,000 
(2) Risk Assessment V 20,000 0.2 4,000 

(One assessment performed every 5 yrs.; 
cost is averaged over 5 yr period.) 

(3) Land use restriction maintenance yr 1.000 1     ;';°" 
v ' Subtotal $17,000 

(4) Contingency at 20% °'2      ',__ lJ TOTAL ANNUALO&M COST $20,400 

TOTAL PRESENT WORTH COSTS 
$194,100 



TABLE DF-2.1 
SITE 2: BURN PIT - WETLAND OPTION 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)No groundwater quarterly monitoring; no soils treatment. 

UNIT 

ITEM DESCRIPTION UNIT COST       AMT. COST 

CAPITAL COST $0 
TOTAL CAPITAL COST  $0. 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS)  $P_ 
TOTAL ANNUAL O & M COST  $0. 

TOTAL PRESENT WORTH COSTS *° 
04/24/94 



TABLE DF-2.2 
SITE 2: BURN PIT - WETLAND OPTION 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 3,390 yd3; cover material = 1,960 yd3 

(B) Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradatjon. Assume 6 samples. 
(D)Assume use of existing Revetment Pad. 
(EJTreated soils will be returned to excavated area. 
(F)Tilling once a week for project life period (8 hrs per week). 
(G) Project life estimated at 2 years. 

UNIT 

rTEM                                     DESCRIPTION UNIT            COST AMT. COST 

CAPITAL COST 
(1)            Mobilization/Demobilization ea.               5,000 1 5,000 

(2)            Biological treatment unit construction ea.             15,000 1 15,000 

(3)            Remove concrete pad ea.             20,000 1 20,000 

(4)            Soil Excavation yd3                     5 3,390 16,950 

(5)            Land Disposal of Treated Soil yd3                    4 3,390 13,560 

(6)            Apply cover material yd3                     4 
Subtotal 

1,960 7,840 
$78,350 

(7)            Health and Safety at 10% 0.1 7,835 

(8)            Engineering and Supervision at 20% 0.2 15,670 

(9)            Contingency at 20% 0.2 15,670 

TOTAL CAPITAL COST $118,000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEI 
(1)            Biotreatment, nutrients and microorganisms yd3                         3 3,390 10,170 

(2)            Soils Handling (tilling, etc., 8 hr/wk) hrs                   60 416 24,960 

(3)            Confirmation soil sampling ea.                 500 
Subtotal 

6 3,000 
$38,130 

(4)            Health and Safety at 10% 0.1 3,810 

(5)            Engineering and Supervision at 20% 0.2 7,630 

(6)            Contingency at 20% 0.2 7,630 

TOTAL ANNUAL 0 & M COST (0-2 YEARS) $57,200 

TOTAL PRESENT WORTH COSTS 
04/26/94 

$217.270 



TABLE DF-2.3 
SITE 2: BURN PIT - WETLAND OPTION 
LOW TEMPERATURE THERMAL DESORPTION COST ESTIMATE 

ASSUMPTIONS: 
(A) Contaminated soil volume = 3,390 yd3; cover material = 1,960 yd3 

(B)Low temperature thermal desorption to be completed by turn-key operator. 
Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(QSoils handling includes excavation, backfilling, compacting, and site regrade. 
(D)Treated soil will be returned to excavated area. 
(E) Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 
Assumed to include 6 samples. 

(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 
will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $2,000 per unit. Assume 3 units for project. 

(G)Air monitoring costs $5,000 per event. 
(H)Project life estimated at 4 months. 
(l)No annual costs for this alternative. All first year costs. 

fTEM DESCRIPTION UNIT 
UNIT 

COST 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 
(2) Soils Handling 
(3) Thermal Desorption 
(4) Stack Air Monitoring 
(5) Confirmation Sampling 
(6) GAC Units(regeneration, transportation) 
(7) Off-site recycle/disposal of organic phase liquids 
(8) Land Disposal of Treated Soil 
(9) Apply cover material 

(10) Health & Safety at 10% 
(11) Engineering and Supervision at 20% 
(12) Contingency at 20% 

yd3 

yd3 

event 
sample 
ea. 
ea. 
yd3 

yd3 

25 
100 

5,000 
500 

2,000 
1,500 

4 
4 

Subtotal 

AMT. 

3,390 
3,390 

2 
6 
4 
2 

3,390 
1.960 

COST 

8,000 

84,750 
339,000 

10,000 
3,000 
8,000 
3,000 

13,560 
7,840 

TOTAL CAPITAL COST 

0.1 

0.2 

0.2 

$477,150 

47,720 

95,430 

95,430 

$715,730 

TOTAL PRESENT WORTH COSTS 
04/26/94 

$715,730 



TABLE DF-3.1 
SITE 3: REVETMENT AND ENGINE TEST PAD AREA - WETLAND OPTION 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) No groundwater monitoring; no soils treatment. 

UNIT 

ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST  W 
TOTAL CAPITAL COST $0 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS)  $?_ 
TOTAL ANNUAL O & M COST  $0. 

TOTAL PRESENT WORTH COSTS $0 
04/26/94 



TABLE DF-3.2 
SITE 3: REVETMENT AND ENGINE TEST PAD AREA - WETLAND OPTION 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 23,500 yd3; cover material = 77,260 yd3 

(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. 
(D)Treated soils will be returned to excavated area. 

, ©Tilling project life period (40 hrs per week). 
(F)Project life estimated at 2 years. 

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. 

CAPfTAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 

(3) Soil Excavation 
(4) Land Disposal of Treated Soil 
(5) Apply cover material 

(6) Health and Safety at 10% 
(7) Engineering and Supervision at 20% 

(8) Contingency at 20% 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms 
(2) Soils Handling (tilling, etc., 40 hr/wk) 
(3) Confirmation soil sampling 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 

(6) Contingency at 20% U TOTAL ANNUALO&MCOST(0-2 YEARS) 

COST 

ea. 5,000 1 5,000 

ea. 100,000 1 100,000 

yd3 5 23,500 117,500 

yd3 4 23,500 94,000 

yd3 4 77,260 309,040 

Subtotal $625,540 

0.1 62,554 

0.2 125,108 

0.2 125,108 

ALCAf »ITALCOST 

3 23,500 

$938,000 

yd3 70,500 

hrs 60 2100 126,000 

ea. 500 110 55,000 

Subtotal $251,500 

0.1 25,150 

0.2 50,300 

0.2 50,300 
$377.250 

TOTAL PRESFMT WORTH COSTS 

05/02/94 

$1.592,730 



TABLE DF-3.3 
SITE 3: REVETMENT AND ENGINE TEST PAD AREA - WETLAND OPTION 
EXCAVATION AND LOW TEMPERATURE THERMAL DESORPTION 
COST ESTIMATE  

ASSUMPTIONS: 
(A)Contaminated soil volume = 23,500 yd3; cover material = 77,260 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $25,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(C) Soils handling includes excavation, backfilling, compacting, and site regrade. 
(D)Treated soil will be returned to excavated area. 
(E)Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 
(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 

will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $2,000 per unit. 

(G)Air monitoring costs $5,000 per event. 
(H) Project life estimated at 1 year. 
(l)No annual costs for this alternative. All first year costs. 

<3 

UNIT 
ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 

(1) Mobilization/Demobilization, Site Preparation, 
Construction of storage pads 

ea. 25,000 1 25,000 

(2) Soils Handling yd3 25 23,500 587,500 

(3) Thermal Desorption yd3 100 23,500 2,350,000 

(4) Stack Air Monitoring event 5,000 6 30,000 

(5) Confirmation Sampling sample 500 110 55,000 

(6) GAC Un'rts(regeneration, transportation) ea. 2,000 36 72,000 

(7) Off-site recycle/disposal of organic phase liquids ea. 1,500 18 27,000 

(8) Land Disposal of Treated Soil yd3 4 23,500 94,000 

(9) Apply cover material yd3. 4 
Subtotal 

77,260 309,040 
$3,549,540 

(10) Health* Safety at 10% 0.1 354,950 

(11) Engineering and Supervision at 20% 02 709,910 

(12) Contingency at 20% 02 709,910 

TOTAL CAPITAL COST $5,324,310 

TOTAL PRESENT WORTH COSTS 
04/2694 

$5.324,310 



TABLE DF-4.1 
SITE 4: PUMP STATION AREA - WETLAND OPTION 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)No groundwater monitoring; no soils treatment. 

UNIT 
JTEM DESCRIPTION UNIT COST       AMT. COST 

CAPITAL COST $0 
TOTAL CAPITAL COST $0 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS)  $?_ 
TOTAL ANNUAL O & M COST $0 

TOTAL PRESENT WORTH COSTS $0 

04/24/04 



TABLE DF-4.2 
SITE 4: PUMP STATION AREA - WETLAND OPTION 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A) Contaminated soil volume = 810 yd3 (AST-5 and stockpile soils contaminated with 

TPH and PAHs); cover material volume = 650 yd3. 
(B) Application of nutrients and micro-organisms estimated at $3/yd3. 
(C) Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 8 samples. 
(D)Assume use of existing Revetment Pad. 
(E)Treated soils will be returned to excavated area. 
(FJTilling once a week for project life period (8 hrs per week). 
(G) Project life estimated at 2 years. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Backfill excavation site (at end of project) 
(5) Apply cover material (year 2) 

(6) Health and Safety at 10% 
(7) Engineering and Supervision at 20% 
(8) Contingency at 20% 

ea. 5,000 1 5,000 

ea. 10,000 1 10,000 

yd3 5 810 4,050 

yd3 4 810 3,240 

yd3 4 650 2,600 
Subtotal $24,890 

0.1 2,489 
0.2 4,978 
0.2 4,978 

TOTAL CAPITAL COST $37,000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms        yd3 

(2) Soils Handling (tilling, etc., 8 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

3 810 2,430 

60 416 24,960 

1,000 8 8,000 

Subtotal $35,390 

0.1 3,540 

0.2 7,080 

0.2 7,080 
$53,090 

TOTAL PRESENT WORTH COSTS 
04/26/94 

$129,140 



TABLE DF-4.3 
SITE 4: PUMP STATION AREA - WETLAND OPTION 
LOW TEMPERATURE THERMAL DESORPTION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 810 yd3 (AST-5 and stockpile soils contaminated with TPH 

and PAHs); cover material = 650 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(C)Soils handling includes excavation, land disposal, applying 3 feet of 

cover material, compacting, and site regrade. 
P)Confirmation soil samples taken from the bottom'of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. Assumed to include 40 sample 
(E)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 

will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $800 per unit. Assume 8 units for project. 

(F)Air monitoring costs $5,000 per event. 
 (G)Project life estimated at 6 months.  

ITEM DESCRIPTION UNIT 

UNIT 
COST 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 
(2) Soils Handling 
(3) Thermal Desorption 
(4) Stack Air Monitoring 
(5) Confirmation soil sampling 
(6) GAC Units(regeneration, transportation) 
(7) Off-site recycle/disposal of 

organic phase liquids 
(8) Land disposal of treated soil 
(9) Apply cover material 

(10) Health & Safety/ Air Monitoring at 10% 
(11) Engineering and Supervision at 30% 
(12) Contingency at 20% 

TOTAL PRESENT WORTH COSTS 

04/26/94 

ea. 8,000 

AMT. COST 

8,000 

yd3                   25 810 20,250 

yd3                  100 810 81,000 

event           5,000 8 40,000 

sample         1,000 8 8,000 

ea.                  800 8 6,400 

ea.               1,500 4 6,000 

yd3                    4 810 3,240 

yd3                   4 650 2,600 

Subtotal $175,490 

0.1 17,550 

0.3 52,650 

0.2 35,100 

AL CAPITAL COST $280,790 

$280,790 



TABLE DF-4.4 
SITE 4: PUMP STATION AREA - WETLAND OPTION 
EXCAVATION AND BIOTREATMENT FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 210 yd3 (AST-7 soils contaminated wtthTPH, metals); 

cover material volume = 440 yd3. 
(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 10 samples. 
(D)Assume use of existing Revetment Pad. 
(E)Tilling once a week for project life period (4 hrs per week). 
(F) Project life estimated at 2 years. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

CAPfTAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Solidification equipment 

Mobilization/Demobilization 
(5) Solidification equipment (year 2) 
(6) Solidification agents (year 2) 
(7) Land disposal of treated sediment (year 2) 
(8) Apply cover material (year 2) 

(9) Health and Safety at 10% 
(10) Engineering and Supervision at 20% 
(11) Conting ency at 20% 

ea. 
ea. 
yd3 

ea. 

yd3 

yd3 

yd3 

yd3 

5,000 
10,000 

5 
5000 

30 
60 
4 
4 

Subtotal 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 VEAPS1 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 4 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

3 
60 

500 
Subtotal 

1 
1 

210 
1 

210 
210 
210 
440 

5,000 
10,000 

1,050 
5,000 

6,300 
12,600 

840 
1,760 

$42,550 

0.1 4,255 
0.2 8.510 
0.2 8,510 

$64,000 

210 630 
208 12,480 

10 5,000 
$18,110 

(4) 
(5) 
(6) 

Health and Safety at 10% 0.1 
Engineering and Supervision at 20% 0.2 
Contingency at 20% 0.2 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

1,810 
3,620 
3,620 

$27,160 

TOTAL PRESENT WORTH COSTS 
04Ä6/S4 

$111,140 



TABLE DF-4.5 
SITE 4: PUMP STATION AREA - WETLAND OPTION 
LOW TEMPERATURE THERMAL DESORPTION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 210 yd3 (AST-7 soils contaminated with TPH, metals); 

cover material volume = 440 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 

construction as needed. Assume use of existing Revetment Pad. 

(QSoils handling includes excavation, land disposal, applying 3 feet of 

cover material, compacting, and site regrade. 

(D)Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 

Assumed to include 10 samples. 
(E) Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 

will require off-site treatment. GAC transportation, rental and regeneration 

costs assumed at $800 per unit. Assume 3 units for project. 

(F)Air monitoring costs $5,000 per event. 

(G)Project life estimated at 6 months. 
(H) Solidification equipment Mobilization/Demobilization estimated $5,000. 

(l)Addition of solidification agents assumed at $60/yd3. 
(J)Solidification equipment includes screening, shredding, and pugmill with assumed rental 

costs at $20/yd3.  

FTEM DESCRIPTION UNH- 

UNG 
COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 

(2) Soils Handling 

(3) Thermal Desorption 

(4) Stack Air Monitoring 

(5) Confirmation soil sampling 
(6) GAC Un'rts(regeneration, transportation) 

(7) Off-site recycle/disposal of 
organic phase liquids 

(8) Solidification equipment 
Mobilization/Demobilization 

(9) Solidification equipment 

(10) Solidification agents 
(11) Land disposal of treated sediment 
(12) Apply cover material 

(13) Health & Safety/ Air Monitoring at 10% 

(14) Engineering and Supervision at 30% 

(15) Contingency at 20% 

COST 

8,000 

yd3 25 210 5,250 

yd3 100 210 21,000 

event 5,000 2 10,000 

sample 500 10 5,000 

ea. 800 3 2,400 

ea. 1,500 1 1,500 

ea. 5,000 1 5,000 

yd3 30 210 6,300 

yd3 60 210 12,600 

yd3 4 210 840 

yd3 4 

Subtotal 

440 1,760 

$79,650 

0.1 7,970 

0.3 23,900 

0.2 15,930 

TOTAL CAPITAL COST t127.450 

TOTAL PRESFMT WORTH COSTS 

04/26/94 

t127.450 



TABLE DF-4.6 
SITE 4: PUMP STATION AREA - WETLAND OPTION 
OFF-SITE THERMAL DESTRUCTION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A) Soil volume = 160 yd3 @ 1.25 tons/yd3 (AST-6 soils TPH and PAHs) 

cover material volume = 270 yd3 

(B) Soil will be transported to Rollins Facility in Deer Park, Texas. 
(C)Incineration costs assumed to be $0.60/lb ($1,200Aon). 
(D)Transportation cost assumed to be $250Aon. 
(E) Confirmation soil samples will be taken at the bottom of excavation to 

ensure contamination removal. 
(F)No annual costs for this alternative. All costs incurred in first year. 
(G) Addition of solidification agents assumed at $40/yd3. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

CAPITAL COST 
(1)      Mobilization 

Excavation 
Transport to off-site facility 
Off-site Incineration 
Confirmation soil sampling 
Apply cover material 
Solidification agents 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 

ea. 5,000 1 5,000 

yd3 5 160 800 
ton 250 200 50,000 

ton 1,200 200 240,000 

ea. 500 4 2,000 

yd3 4 270 1,080 

yd3 40 160 6,400 

Subtotal 

(9) Engineering and Supervision at 10% 
(10) Contingency at 20% 

TOTAL CAPITAL COST 

TOTAL PRESENT WORTH COSTS 

05/05/94 

0.1 

0.2 

$305,280 

30,530 

61,060 

$396,870 

$396,870 



TABLE DF-4.7 
SITE 4: PUMP STATION AREA - WETLAND OPTION 
CHEMICAL OXIDATION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A) Contaminated soil volume = 160 yd3 (AST-6 TPH and PAHs); 

cover material volume = 270 yd3. 
(B) Chemical oxidation equipment assumed to be standard process equipment and 

assumed at $20,000. Assume use of existing Revetment Pad. 
(C)Chemical oxidation costs (agents and manpower) estimated at $50 per yd3. 
(D)Soils placed in treatment unit after application to allow contaminant degradation. 

Assumed cost of unit = $20,000. 
(E)Mixing soils for project life of 12 months. (8 hrs. per week) 
(F)Confirmation soil samples will be taken from the bottom of the excavation to ensure 

adequate contaminant removal and to monitor the treatment process. 

(G)Treated soil will be returned to the excavation area. 
(H)Addition of solidification agents assumed at $50/yd3. 
(I)Solidification equipment includes screening, shredding, and pugmill with 

assumed rental costs at $20/yd3. 
(J) Extensive permitting costs are likely with this alternative.  

ITEM DESCRIPTION UNIT 

UNIT 
COST 

CAPITAL COST 
(1) Site Preparation 

Mobilization/Demobilization 
Chemical oxidation equipment 
Construction of treatment unit and. 

storage pads 
(2) Excavation 
(3) Chemical oxidation costs 
(4) Soils Handling (mixing, etc., 8 hr/wk) 

(5) Confirmation soil sampling 
(6) Solidification equipment 

Mobilization/Demobilization 

(7) Solidification equipment operation 

(8) Solidification agents 
(9) Land disposal of treated sediment 

(10) Apply cover material 

(10) Health and Safety at 10 % 
(11) Engineei ing and Supervision at 30% 
(12) Contingency at 20% 

TOTAL PRESPNT WORTH COSTS 

05/05/94 

TOTAL CAPITAL COST 

AMT. COST 

ea. 10,000 1 10,000 

ea. 20,000 1 20,000 

ea. 10,000 1 10,000 

yd3 5 160 800 

yd3 50 160 8,000 

hr 60 416 24,960 

sample 1,000 4 4,000 

ea. 5,000 1 5,000 

yd3 30 160 4,800 

yd3 60 160 9,600 

yd3 4 160 640 

yd3 4 270 1,080 

Subtotal $98,880 

0.1 9,890 

0.3 29,660 

0.2 19,780 



TABLE DF-4.8 
SITE 4: PUMP STATION - WETLAND OPTION 
SOIL WASHING COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 160 yd3 (AST-6 TPH and PAHs); 

cover material volume = 270 yd3. 
(B)Soil washing to be completed by turn-key contractor. Two washes required, one 

for organics and one for metals. 
(C)Soil washing costs (solvent and manpower) estimated at $100/yd3 for first wash, 

$30/yd3 for second wash. 
(D)Confirmation samples taken from bottom of excavation to ensure adequate 

contamination removal and to monitor treatment process. 
(E)Treated soil will be returned to excavated area. 
(F)Project life estimated to be 12 months. 
(G)No annual costs for this alternative. All costs incurred in first year. 

ITEM DESCRIPTION UNIT 
UNIT 

COST 

CAPITAL COST 

(1) Site Preparation 
mobilization/demobilization 

(2) Excavation 

(3) Soil Washing Equipment Rental 

(4) Soil Washing Costs 
(solvent and manpower) 

(5) Confirmation samples 

(6) Land disposal of treated sediment 

(7) Apply cover material 

(7) Health and Safety at 10% 

(8) Engineering and Supervision at 30% 

(9) Contingency at 20% 

TOTAL CAPITAL COST 

TOTAL PRESENT WORTH COSTS 
05/05/94 

AMT. COST 

ea. 5,000 1 5,000 

yd3 5 160 800 

month 10,000 12 120,000 

yd3 130 160 20,800 

ea. 1,000 4 4,000 

yd3 4 160 640 

yd3 4 270 1,080 

Subtotal $152,320 

0.1 15,230 

0.3 45,700 

0.2 30,460 

$243,710 

$243,710 



TABLE DF-4.9 
SITE 4: PUMP STATION AREA SEDIMENTS - WETLAND OPTION 
OFF-SITE THERMAL DESTRUCTION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(AJSoil volume = 22,220 yd3 at 1.25 tons/yd3 CTPH, metals, pesticides); 

cover material volume = 33,330 yd3 

(B)Soil will be transported to Rollins Facility in Deer Park, Texas. 
(C)Incineration costs assumed to be $0.60/lb ($1,200/ton). 
(^Transportation cost assumed to be $250/ton. 
(E) Confirmation soil samples will be taken at the bottom of excavation to 

ensure contamination removal. 
(F)No annual costs for this alternative. AH costs incurred in first year. 

(G)Addition of solidification agents assumed at $40/yd3. 

UNIT 

ffEM                            DESCRIPTION UNIT            COST AMT. COST 

CAPITAL COST 
(1)        Mobilization ea.               5,000 1 5,000 

(2)        Excavation yd3                     5 22,220 111,100 

(3)        Transport to off-site facility ton                  250 27,780 6,945,000 

(4)        Off-site Incineration ton                1,200 27,780 33,336,000 

(5)        Confirmation soil sampling ea.                1,000 200 200,000 

(6)        Apply cover material yd3                      4 33,330 133,320 

(7)        Solidification agents yd3                    40 22,220 888,800 

Subtotal $41,619,220 

(8) Engineering and Supervision at 10% 

(9) Contingency at 20% 

0.1 
0.2 

4,161,920 
8,323,840 

TOTAL CAPITAL COST 

JE COST. MONITORING f20 Yl 

$54,104,980 

AMKJ..AI nDPRATlON«; AND MAINTENAKC EARSl 

NOTE: Refer to Table DWM-4 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
S54.104,980 

05/05/94 



TABLE DF 4.10 
SITE 4: PUMP STATION AREA SEDIMENTS - WETLAND OPTION 
CHEMICAL OXIDATION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 22,220 yd3 (contaminated with TPH, metals, pesticides); 

cover material volume = 33,330 yd3. 
(B)Chemical oxidation equipment assumed to be standard process equipment and 

assumed at $20,000. Assume use of existing Revetment Pad. 
(C)Chemical oxidation costs (agents and manpower) estimated at $50 per yd3. 
(D)Soils placed in treatment unit after application to allow contaminant degradation. 

Assumed cost of unit = $20,000. 
(E)Tilling soils once a week for project life of 6 months. (8 hrs. per week) 
(F)Confirmation soil samples will be taken from the bottom of the excavation to ensure 

adequate contaminant removal and to monitor the treatment process. 

Assumed to include 10 samples. 
(G)Treated soil will be returned to the excavation area. 
(H) Addition of solidification agents assumed at $50/yd3. 
(l)Solid'rfication equipment includes screening, shredding, and pugmill with 

assumed rental costs at $20/yd3. 
(J)Extensive permitting costs are likely with this alternative.  

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. 

CAPITAL COST 
(1) Site Preparation 

Mobilization/Demobilization 
Chemical oxidation equipment 
Construction of treatment unit and storage pads 

(2) Excavation 
(3) Chemical oxidation costs 
(4) Soils Handling (mixing, etc., 40 hr/wk) 
(5) Confirmation soil sampling 
(6) Solidification equipment 

M ob iiization/Demob ilization 
(7) Solidification equipment operation 
(8) Solidification agents 
(9) Land disposal of treated sediment 
(10) Apply cover material 

(10) Health and Safety at 10 % 
(11) Engineering and Supervision at 30% 
(12) Contingency at 20% 

TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARSl 
NOTE: RefertoTable DWM-4for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 

05/05/94 

COST 

ea. 10,000 1 10,000 

ea. 20,000 1 20,000 

ea. 10,000 1 10,000 

yd3 5 22,220 111,100 

yd3 50 22,220 1,111,000 

hr 60 2,080 124,800 

sample 1,000 200 200,000 

ea. 5,000 1 5,000 

yd3 30 22,220 666,600 

yd3 60 22,220 1,333,200 

yd3 4 22,220 88,880 

yd3 4 33,330 133,320 

Subtotal $3,813,900 

0.1 381,390 

0.3 1,144,170 

0.2 762,780 
S6.102.240 

$6.102.240 



TABLE DF 4.11 
SITE 4: PUMP STATION SEDIMENTS - WETLAND OPTION 
SOIL WASHING COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 22,220 yd3 (soil contaminated with TPH, metals, pesticides); 

cover material volume = 33,330 yd3. 
(B)Soil washing to be completed by turn-key contractor. Two washes required, one 

for organics and one for metals. 
(C)Soil washing costs (solvent and manpower) estimated at $100/yd3 for first wash, 

$30/yd3 for second wash 
(D)Confirmation samples taken from bottom of excavation to ensure adequate 

contamination removal and to monitor treatment process. Assumed 200 samples. 
(E)Treated soil will be returned to excavated area. 
(F)Project life estimated to be 12 months. 
(G)No annual costs for this alternative. All costs incurred in first year. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. 

CAPITAL COST 

(1) Site Preparation 
mobilization/demobilization 

(2) Excavation 

(3) Soil Washing Equipment Rental 

(4) Soil Washing Costs 
(solvent and manpower) 

(5) Confirmation samples 

(6) Land disposal of treated sediment 

(7) Apply cover material 

(7) Health and Safety at 10% 
(8) Engineering and Supervision at 30% 
(9) Contingency at 20% 

COST 

ea. 5,000 1 5,000 

yd3 5 22,220 111,100 

month 10,000 12 120,000 

yd3 130 22,220 2,888,600 

ea. 1,000 200 200,000 

yd3 4 22,220 88,880 

yd3 4 33,330 133,320 

Subtotal $3,546,900 

0.1 354,690 

0.3 1,064,070 

0.2 709,380 

TOTAL CAPITAL COST S5.675.04O 

ANNUAL OPERATIONS AND MAINTENANCE COST. MONITORING (20 YEARS) 
NOTE: Refer to Table DWM-4 for groundwater monitoring costs. 

TOTAL PRESENT WORTH COSTS 
05/05/94 

J5.675.040 



TABLE DF-5.1 
SITE 5: FORMER SEWAGE TREATMENT PLANT - WETLAND OPTION 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 

(A)No groundwater monitoring, no soil treatment. 

UNIT 
-ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 

TOTAL CAPITAL COST So 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 

TOTAL ANNUAL O & M COST  $0 

TOTAL PRESENT WORTH COSTS $Q 
04/24/M 



SITE 5: FORMER SEWAGE TREATMENT PLANT - WETLAND OPTION 
OFF-SITE THERMAL DESTRUCTION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Soil volume = 1,200 yd3 at 125 tons/yd3 (JPH, PCBs, pesticides, metals); 

cover material volume = 1,940 yd3. 
(B)Soil will be transported to Rollins Facility in Deer Park, Texas. 
(Qlncineration costs assumed to be $0.60/lb ($1,200/ton) 
(D)Transportation cost assumed to be $250/ton 
(E)Confirmation soil samples will be taken at the bottom of excavation to 

ensure contamination removal. 
(F)No annual costs for this alternative. All costs incurred in first year. 
(G)Addition of solidification agents assumed at $40/yd3. 

FTEM DESCRIPTION UNIT 

UNIT 
COST 

CAPITAL COST 

(1) Site Preparation (mobilization) 

(2) Excavation 
(3) Transport to Off-site Facility 
(4) Off-site incineration 
(5) Confirmation soil sampling 
(6) Backfill with onsite soils 
(7) Solidification agents 

AMT. COST 

ea. 5,000 1 5,000 ^^ 
6,000 ^P yd3 5 1,200 

ton 250 1,500 375,000 

ton 1,200 1,500 1,800,000 

ea. 1,000 6 6,000 

yd3 4 1,940 7,760 

yd3 40 1,200 48,000 

Subtotal $2,247,760 

(8) Engineering and Supervision at 10% 
(9) Contingency at 10% 

TOTAL CAPITAL COST 

0.1 

0.1 

224,780 

224,780 

>2.697,320 

TOTAL PRESFMT WORTH COSTS 

04/26/94 

12.697,320 



TABLE DF-5.3 
SITE 5: FORMER SEWAGE TREATMENT PLANT - WETLAND OPTION 
CHEMICAL OXIDATION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(AJContaminated soil volume ■ 1,200 yd3 CTPH, PCBs, pesticides, metals); 

cover material volume = 1,940 yd3. 
(B)Chemical oxidation equipment assumed to be standard process equipment and 

assumed at $20,000. 
(C)Chemical oxidation costs (agents and manpower) estimated at $50 per yd3. 
(D)Soils placed in treatment unit after application to allow contaminant degradation. 

Assumed cost of unit = $10,000. 
(E)Mixing soils 16 hrs per week. Project life of 6 months. 
(F)Confirmation soil samples will be taken from the bottom of the excavation to ensure 

adequate contaminant removal and to monitor the treatment process. 
Assumed to include 10 samples. 

(G)Treated soil will be returned to the excavation area. 
(H) Extensive permitting costs are likely with this alternative. 
(l)Soilification equipment includes screening, shredding, and pugmil with assumed 

rental costs at $30/yd3. 

ITEM DESCRIPTION UNR- 
UND 

COST AMT. 

CAPITAL COST 
(1) Site Preparation 

Mobilization/Demobilization 
Chemical oxidation equipment 
Construction of treatment unit and storage pads 

(2) Excavation 
(3) Chemical oxidation costs 
(4) Soils Handling (mixing, etc., 16 hr/wk) 
(5) Confirmation soil sampling 
(6) Solidification equipment 

Mobilization/Demobilization 
(7) Solidification equipment operation 
(8) Solidification agents 
(9) Backfill excavation site 

(10) Health and Safety at 10 % 
(11) Engineering and Supervision at 30% 
(12) Contingency at 20% 

COST 

ea. 10,000 1 10,000 

ea. 20,000 1 20,000 

ea. 10,000 1 10,000 

yd3 5 1,200 6,000 

yd3 50 1,200 60,000 

hr 60 832 49,920 

sample 1,000 10 10,000 

ea. 5,000 1 5,000 

yd3 30 560 16,800 

yd3 60 560 33,600 

yd3 4 1,940 7,760 

Subtotal $229,080 

0.1 22,910 

0.3 68,720 

0.2 45,820 

TOTAL CAPITAL COST $366,530 

TOTAL PRESENT WORTH COSTS 
otßem 

$366,530 



TABLE DF-5.4 
SITE 5: FORMER SEWAGE TREATMENT PLANT - WETLAND OPTION 
SOIL WASHING COST ESTIMATE 

ASSUMPTIONS: 
(A) Contaminated soil volume = 1,200 yd3 (TPH, PCBs, pesticides, metals); 

cover material volume = 1,940 yd3. 
(B) Son washing to be completed by turn-key contractor. Two washes required, one 

for organics and one for metals. 
(C) Soil washing costs (solvent and manpower) estimated at $100/yd3 for first wash, $30/yd3 for second. 
P)       Confirmation samples taken from bottom of excavation to ensure adequate 

contamination removal and to monitor treatment process. Assumed 10 samples. 

(E) Treated soil will be returned to excavated area. 
(F) Project Bfe estimated to be 6 months. 
(G) No annual costs for this alternative. All costs incurred in first year. 

ITEM DESCRIPTION UNIT 

UNIT 
COST 

CAPfTAL COST 
(1) Site Preparation 

mobilization/demobilization 
construction of treatment and storage pad 

(2) Excavation 
(3) Soil Washing Equipment Rental 
(4) Soil Washing Costs 

(solvent and manpower) 
(5) Confirmation samples 
(6) Backfill excavation site 

(7) Health and Safety at 10% 
(8) Engineering and Supervision at 30% 
(9) Contingency at 20% 

AMT. COST 

ea. 5,000 1 5,000 

ea. 10,000 1 10,000 

yd3 5 1,200 6,000 

month 10,000 6 60,000( 

yd3 130 1,200 156,000 

ea. 1,000 10 10,000 

yd3 4 1,940 7,760 

Subtotal $254,760 

0.1 25,480 

0.3 76,430 

02 50,950 

TOTAL CAPITAL COST $407,620 

TOTAL PRESENT WORTH COSTS 

04/2684 

$407,620 



TABLE DF-6.1 
SITE 6: EAST LEVEE LANDFILL - WETLAND OPTIONS 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) No groundwater monitoring, no soils treatment. 

UNIT 
TTEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 
TOTAL CAPITAL COST  $0. 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
TOTAL ANNUAL 0 & M COST  $?_ 

TOTAL PRESENT WORTH COSTS *° 
04/25/94 



TABLE DF-6.2 
SITE 6: EAST LEVEE LANDFILL - WETLAND OPTION 
EXCAVATION, BIOTREATMENT AND SOLIDIFICATION/STABILIZATION 
COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 280 yd3 (soils contaminated with TPH, metals); 

cover material volume = 7,500 yd3. 
(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal, and to monitor biodegradation and solidification/stabilization 

effectiveness. Assume 4 samples. 
(D) Assume use of existing Revetment Pad. 
(E)Tilling once a week for project life period (6 hrs per week). 
(F)Project life estimated at 2 years. 

fTEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Solidification equipment 
(5) Solidification agents 
(6) Land disposal of treated soil (year 2) 
(7) Apply cover material (year 2) 

(8) Health and Safety at 10% 
(9) Engineering and Supervision at 20% 
(10) Contingency at 20% 

ea. 5,000 1 5,000 

ea. 10,000 1 10,000 

yd3 5 280 1,400 

yd3 30 280 8,400 

yd3 60 280 16,800 

yd3 4 280 1,120 

yd3 4 7,500 30,000 

Subtotal $72,720 

0.1 7,272 
0.2 l*fr|0*T™f 

0.2 14,544 

TOTAL CAPITAL COST $109,000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms 
(2) Soils Handling (tilling, etc., 6 hr/wk) 
(3) Confirmation soil sampling 

(4) 
(5) 
(6) 

Health and Safety at 10% 
Engineering and Supervision at 20% 
Contingency at 20% 

TOTAL ANNUAL O & M COST (0-2 YEARS) 

yd3 3 280 840 

hrs 60 312 18,720 

ea. 500 4 2,000 

Subtotal $21,560 

.     0.1 2,160 

0.2 4,310 

0.2 4,310 
$32,340 

TOTAL PRESENT WORTH COSTS 

05/03/94 

$165,130 



TABLE DF-6.3 
SITE 6: EAST LEVEE LANDFILL - WETLAND OPTION 
LOW TEMPERATURE THERMAL DESORPTION AND SOLIDIFICATION/ 
STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 280 yd3 (TPH, metals); cover material volume = 7,500 yd3. 
(B)Low temperature thermal desorptJon to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(C) Soils handling includes excavation, land disposal, applying 3 feet of 
cover material, compacting, and site regrade. 

(D)Confirmation soil samples taken from the bottom of the excavation to ensure 
adequate contaminant removal, and to monitor the treatment process and solidification/ 

stabilization effectiveness. Assumed to Include 4 samples. 
(E)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 

will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $800 per unit. Assume 2 units for project. 

(F)Air monitoring costs $5,000 per event. 
(G)Project life estimated at 6 months. 

ITEM DESCRIPTION UNIT 
UNIT 

COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 
(2) Soils Handling 
(3) Thermal Desorption 
(4) Stack Air Monitoring 
(5) Confirmation soil sampling 
(6) GAC Units (regeneration, transportation) 
(7) Off-site recycle/disposal of organic phase liquids 

(8) Solidification equipment 
(9) Solidification agents 
(10) Land disposal of treated soil 
(11) Apply cover material 

(12) Health & Safety/ Air Monitoring at 10% 
(13) Engineering and Supervision at 30% 
(14) Contingency at 20% 

ea. 8,000 8,000 

yd3 25 280 7,000 

yd3 100 280 28,000 

event 5,000 2 10,000 

sample 500 4 2,000 

ea. 800 2 1,600 

ea. 1,500 1 1,500 

yd3 30 280 8,400 

yd3 60 280 16,800 

yd3 4 280 1,120 

yd3 4 7500 30,000 

Subtotal $114,420 

0.1 11,440 

0.3 34,330 

0.2 22,880 

TOTAL CAPITAL COST $183,070 

TOTAL PRESENT WORTH COSTS 
05/03/94 

$183,070 



TABLE DF-7.1.1 
SITE 7: AIRCRAFT MAINTENANCE SOIL - WETLAND OPTION 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A)No groumdwater monitoring, no soils treatment. 

UNIT 

ITEM DESCRIPTION UNIT. COST AMT. COST 

CAPITAL COST 
TOTAL CAPITAL COST SO 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
TOTAL ANNUAL O & M COST  $0_ 

TOTAL PRESENT WORTH COSTS *° 
04/26/94 



TABLEDF-7.1.2 
SITE 7: AIRCRAFT MAINTENANCE SOIL - WETLAND OPTION 
EXCAVATION AND BIOTREATMENT FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 660 yd3; Cover material = 68,600 yd3 

(B) Application of nutrients and micro-organisms estimated at $3/yd3. 
(QConfirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 6 samples. 
(D)Assume use of existing Revetment Pad. 
(E)Treated soils will be returned to excavated area. 
(F)TiIling once a week for project life period (4 hrs per week). 
(G)Project life estimated at 2 years. 

UNIT 

ITEM DESCRIPTION UNrr          COST AMT. COST 

CAPITAL COST 

0) Mobilization/Demobilization ea.                 5,000 1 5,000 

(2) Biological treatment unit construction ea.               15,000 1 15,000 

0) Soil Excavation yd3                      5 660 3,300 

(4) solidification equipment ea.                5,000 1 5,000 
7 Mobilization/Demobilization 

(5) Solidifcation equipment (year 2) yd3                     30 660 19,800 

(6) Solidification agents (year 2) yd3                     60 660 39,600 

(7) Backfill excavation site (at end of project) yd3                       4 660 2,640 

(8) Apply cover material yd3                       4 
Subtotal 

68,600 274,400 
$364,740 

(9) Health and Safety at 10% 0.1 36,474 

(10) Engineering and Supervision at 20% 0.2 72,948 

(11) Contingency at 20% 
TOTAL CAPITAL COST 

0.2 72,948 
$547,000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
660 (1) Biotreatment, nutrients and microorganisms yd3                       3 1,980 

(2) Soils Handling (tilling, etc., 4 hr/wk) hrs                     60 208 12,480 

(3) Confirmation soil sampling ea.                   500 
Subtotal 

6 3,000 
$17,460 

(4) Health and Safety at 10% 0.1 1,750 

(5) Engineering and Supervision at 20% 0.2 3,490 

(6) Contingency at 20% 0.2 3,490 
TOTAL ANNUAL 0 & M COST (0-2 YEARS) $26,190 

TOTAL PRESENT WORTH COSTS $592,450 

04/2 WM 



TABLE DF-7.1.3 
SITE 7: AIRCRAFT MAINTENANCE SOILS - WETLAND OPTION 
LOW TEMPERATURE THERMAL DESORPTION COST ESTIMATE 
SOLIDIFICATION/STABILIZATION COST ESTIMATE  

ASSUMPTIONS: 
(A) Contaminated soil volume = 660 yd3; cover material = 68,600 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(C) Soils handling includes excavation, backfilling, compacting, and site regrade. 

(D)Treated soil will be returned to excavated area. 
(E) Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 

Assumed to include 6 samples. 
(F)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 

will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $2,000 per unit. Assume 1 unit for project. 

(G)Air monitoring costs $5,000 per event. 
(H) Project life estimated at 4 months. 
(I) No annual costs for this alternative. All first year costs. 

ITEM DESCRIPTION UNH- 
UNG 
COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 

(2) Soils Handling 
(3) Thermal Desorption 
(4) Stack Air Monitoring 
(5) Confirmation Sampling 
(6) GAC Units (regeneration, transportation) 

(7) Solidification equipment 
Mobilization/Demobilization 

(8) Solidification equipment (year 2) 
(9) Solidification agents (year 2) 
(10) Off-site recycle/disposal of organic phas3 liquids 

(11) Apply cover material 

(12) Health & Safety at 10% 
(13) Engineering and Supervision at 20% 
(14) Contingency at 20% 

ea. 8,000 

COST 

8,000 

yd3 25 660 16,500 

yd3 100 660 66,000 

event 5,000 2 10,000 

sample 500 6 3,000 

ea. 2,000 1 2,000 

ea. 5,000 1 5,000 

yd3 30 660 19,800 

yd3 60 660 39,600 

ea. 1,500 1 1,500 

yd3 4 68,600 274,400 

Subtotal $445,800 

0.1 44,580 

0.2 89,160 

0.2 89,160 

TOTAL CAPITAL COST $668,700 

TOTAL PRESENT WORTH COSTS 

04/28/94 

$668,700 



TABLE DF-7.2.1 
SITE 7: AIRCRAFT MAINTENANCE-SEDIMENT-WETLAND OPTION 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) No groundwater monitoring, no soils treatment. 

 UNIT 

ITEM DESCRIPTION UNTT COST AMT. COST 

CAPITAL COST 
TOTAL CAPITAL COST $0 

ANNUAL OPERATIONS AND MAINTENANCE COST (30 YEARS) 
TOTAL ANNUAL O & M COST $0 

TOTAL PRESENT WORTH COSTS *° 
04/26/94 



TABLE DF-7.2.2 
SITE 7: AIRCRAFT MAINTENANCE - SEDIMENT - WETLAND OPTION 
BIOTREATMENT FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE 

ASSUMPTIONS: 
(A)Contaminated soil volume = 2,220 yd3 (soils contaminated with TPH, metals); 

cover material = 3,330 yd3. 
(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 10 samples. 

(D)Assume use of an existing pad. 
(E)Treated soils will be returned to excavated area. 
(F)Tilling once a week for project life period (16 hrs per week). 

 (G)Project life estimated at 2 years.  

FTEM DESCRIPTION UNIT 

UNIT 
COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization 

(2) Biological treatment unit construction 
(3) Solidification mobilization/demobization 

(4) Solidification equipment (year 2) 
(5) Solidification agents (year 2) 

(6) Cap with 3 feet of fill 

ea. 
ea. 
ea. 

yd3 

yd3 

yd3 

5,000 
15,000 
5,000 

30 
60 
4 

Subtotal 

1 
1 
1 

2,220 
2,220 
3,330 

5,000 
15,000 
5,000 

66,600 
133,200 

13,320 
$238,120 

(7) Health and Safety at 10% 
(8) Engineering and Supervision at 20% 
(9) Contingency at 20% 

TOTAL CAPITAL COST 

0.1 

0.2 

0.2 

23,810 

47,620 

47,620 

$357,170 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms 

(2) Soils Handling (tilling, 16 hr/week) 
(3) Confirmation soil sampling 

yd3 

hrs 
ea. 

3 
60 

500 
Subtotal 

2,220 

832 
10 

6,660 
49,920 

5,000 
$61,580 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 

(6) Contingency at 20% 
TOTAL ANNUAL O & M COST (0-2 YEARS) 

0.1 
0.2 
0.2 

6,160 
12,320 
12,320 

$92,380 

TOTAL PRESPNT WORTH COSTS 

04/28/94 

$517.500 



TABLE DF-7.2.3 
SITE 7: AIRCRAFT MAINTENANCE - SEDIMENT - WETLAND OPTION 
LOW TEMPERATURE THERMAL DESORPTION FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE  

ASSUMPTIONS: 
(A)Contaminated soil volume = 2,220 yd3 (TPH, metals); cover material = 3,330 yd3. 
(B)Low temperature thermal desorption to be completed by turn-key operator. 

Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of an existing pad. 

(QSoils handling includes excavation, backfilling, compacting, and site regrade. 
(D)Treated soil will be returned to excavated area. 
(E) Confirmation soil samples taken from the bottom of the excavation to ensure 

adequate contaminant removal, and to monitor the treatment process. 
Assumed to include 10 samples. 

(F)Both the organic phase liquid condensate and the spent granular activated carbon (6AC) 
will require off-site treatment. GAC transportation, rental and regeneration 
costs assumed at $2,000 per unit. Assume 2 units for project. 

(G)Project life estimated at 6 months. 
(H)Addition of solidification agents assumed at $60/yd3. 
(I)Solidification equipment includes screening, shredding, and pugmill with 
 assumed rental costs at $30/yd3.  

UNIT 
ITEM DESCRIPTION UNIT        COST    AMT. COST 

CAPITAL COST 

(1) Mobilization/Demobilization, Site Preparation, 
Construction of storage pads 

10,000 

(2) Soils Handling yd3 25 2,220 55,500 

(3) Thermal Desorption yd3 100 2,220 222,000 

(4) Stack Air Monitoring event 5,000 2 10,000 

(5) Confirmation soil sampling sample 500 10 5,000 

(6) GAC Units(regeneration, transportation) ea. 2,000 2 4,000 

(7) Off-site recycle/disposal of organic phase liquids ea 1,500 3 4,500 

(8) Solidification mobilization/demobilization ea. 5,000 1 5,000 

(9) Solidification equipment yd3 30 2,220 66,600 

(10) Solidification agents yd3 60 2,220 133,200 

Ml) Cap with 3 feet of fill yd3 4 
Subtotal 

3,330 13,320 
$529,120 

(12) Health & Safety/Air Monitoring at 10% 0.1 52,910 

(13) Engineering and Supervision at 30% 0.3 158,740 

(14) Contingency at 20% 0.2 105,820 

TOTAL CAPITAL COST $846,590 

TOTAL PRESENT WORTH COSTS $846,590 
0412619* 



TABLE DF-8.1 
SITE 8: FUEL LINES - WETLAND OPTIONS 
NO ACTION COST ESTIMATE 

ASSUMPTIONS: 
(A) No groundwater.no soils treatment. 

UNIT 
ITEM DESCRIPTION UNIT COST AMT. COST 

CAPITAL COST 
TOTAL CAPITAL COST »0 

ANNUAL OPERATIONS AND MAINTENANCE COST f30 YEARS) 
TOTAL ANNUAL O & M COST     $0 

TOTAL PRESENT WORTH COSTS *° 
04/26/94 



TABLE DF-8.2 
SITE 8: FUEL LINES - WETLAND OPTION 
EXCAVATION, BIOTREATMENT, AND SOLIDFICATION/STABILIZATION 
COST ESTIMATE  
ASSUMPTIONS: 

(A) Contaminated soil volume = 670 yd3 (soils contaminated with TPH, metals) 

Cover material volume = 1,830 yd3. 
(B) Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation and solidification/stabilization 

effectiveness. Assume 6 samples. 
(D)Assume use of existing Revetment Pad. 
(E)Tilling once a week for project life period (6 hrs per week). 
 (F) Project life estimated at 2 years.  

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. COST 

CAPITAL COST 

(1) Mobilization/Demobilization ea. 5,000 1 5,000 

(2) Biological treatment unit construction ea. 10,000 1 10,000 

(3) Soil Excavation yd3 5 670 3,350 

(4) Solidification equipment yd3 30 670 20,100 

(5) Solidification agents yd3 60 670 40,200 

(6) Land disposal of treated sediment (year 2) yd3 4 670 2,680 

(7) Apply cover material (year 2) yd3 4 
Subtotal 

1,830 7,320 
$88,650 

(8) Health and Safety at 10% 0.1 8,865 

(9) Engineering and Supervision at 20% 0.2 17,730 

(10) Contingency at 20% 0.2 17,730 
TOTAL CAPITAL COST 

AL OPERATIONS AND MAINTENANCE (0-2 YEARS) 

$133,000 

ANNU 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 6 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 

(6) Contingency at 20% 
TOTAL ANNUAL 0 & M COST (0-2 YEARS) 

3 670 2,010 
60 670 40,200 

500 
»total 

6 3,000 
$45,210 

0.1 4,520 

0.2 9,040 

0.2 9,040 
$67,810 

TOTAL PRESENT WORTH COSTS 
05A>3#4 

$250,690 



TABLE DF-8.3 
SITE 8: FUEL LINES - WETLAND OPTION 
LOW TEMPERATURE THERMAL DESORPTION AND SOLIDIFICATION/ 
STABILIZATION COST ESTIMATE      
ASSUMPTIONS: 

(A)Contaminated soil volume = 670 yd3 (TPH, metals); cover material volume = 1,830 yd3. 

(B)Low temperature thermal desorption to be completed by turn-key operator. 
Costs assumed at $8,000 to include mobilization/demobilization and 
construction as needed. Assume use of existing Revetment Pad. 

(C) Soils handling includes excavation, land disposal, applying 3 feet of 
cover material, compacting, and site regrade. 

(D) Confirmation soil samples taken from the bottom of the excavation to ensure 
adequate contaminant removal, and to monitor the treatment process and solidification/ 

stabilization effectiveness. Assumed to include 4 samples. 
(E)Both the organic phase liquid condensate and the spent granular activated carbon (GAC) 

will require off-site treatment. GAC transportation, rental and regeneration 

costs assumed at $800 per unit. Assume 2 units for project. 

(F)Air monitoring costs $5,000 per event. 

(G) Project life estimated at 6 months.  

FTEM DESCRIPTION UNIT 

UNIT 
COST 

CAPITAL COST 
(1)        Mobilization/Demobilization, Site Preparation, 

Construction of storage pads 
Soils Handling 
Thermal Desorption 
Stack Air Monitoring 
Confirmation soil sampling 
GAC Units(regeneration, transportation) 
Off-site recycle/disposal of organic phase liquids 

Land disposal of treated soil 
Solidification equipment 

Solidification agents 
Apply cover material 

(2) 
(3) 
(4) 
(5) 

(6) 
(7) 
(8) 
(9) 
(10) 

(11) 

(12) Health & Safety/ Air Monitoring at 10% 
(13) Engineering and Supervision at 30% 

(14) Contingency at 20% 

AMT. COST 

8,000 

yd3 25 670 16,750 

yd3 100 670 67,000 

event 5,000 2 10,000 

sample 500 6 3,000 

ea. 800 2 1,600 

ea. 1,500 1 1,500 

yd3 4 670 2,680 

yd3 30 670 20,100 

yd3 60 670 40,200 

yd3 4 1,830 7,320 

Subtotal $178,150 

0.1 17,820 

0.3 53,450 

0.2 35,630 

TOTAL CAPITAL COST $285,050 

TOTAL PRESENT WORTH COSTS 
05/03/94 

$285,050 



TABLE DF-10 
CENTRALIZED TREATMENT 
SITES 2 THROUGH 8: TPH ■ WETLAND OPTION 
EXCAVATION AND BIOTREATMENT COST ESTIMATE 

ASSUMPTIONS: 
(A) Contaminated soil volume = 27,700 yd3, based on total volume of TPH (>100 mg/kg) 

at sites 2,3,4 (AST-5, stockpile); cover material = 79,870 yd3. 
(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C) Confirmation soil samples will be taken to monitor biodegration. Assume 120 samples. 

(D)Tilling project life period (40 hrs per week). 
(E) Project life estimated at 2 years. 

ITEM DESCRIPTION UNR- 

UND 
COST AMT. COST 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Backfill excavation site (at end of project) 

(5) Apply cover material 

(6) Health and Safety at 10% 
(7) Engineering and Supervision at 20% 
(8) Contingency at 20% 

ea. 
ea. 
yd3 

yd3 

yd3 

5,000 1 5,000 
100,000 1 100,000 

5 27,700 138,500 

4 27,700 110,800 

4 79,870 319,480 

Subtotal $673,780 

0.1 67,378 

0.2 134,756 

0.2 134,756 

TOTAL CAPITAL COST $1,011,000 

ANNUAL OPERATIONS AND MAINTENANCE (0-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 40 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 
(6) Contingency at 20% 

TOTAL ANNUAL 0 & M COST (0-2 YEARS) 

3 27,700 83,100 

60 2,100 126,000 

500 120 60,000 

Subtotal $269,100 

0.1 26,910 

0.2 53,820 

02 53,820 
»403,650 

TOTAL PRESENT WORTH COSTS 

05/04/94 

$1.711,550 



TABLE DF-11 
CENTRALIZED TREATMENT 
SITES 2 THROUGH 8: TPH AND METALS - WETLAND OPTION 
EXCAVATION AND BIOTREATMENT FOLLOWED BY 
SOLIDIFICATION/STABILIZATION COST ESTIMATE  
ASSUMPTIONS 

(A) Contaminated soil volume = 1,540 yd3, based on total volume of soil contaminated with both 
TPH and metals (AST-7, Fuel Lines, and aircraft maintenance soils); cover material = 79,870 yd3 

(B)Application of nutrients and micro-organisms estimated at $3/yd3. 
(C)Confirmation soil samples will be taken at the bottom of the excavation to ensure 

contamination removal and to monitor biodegradation. Assume 22 samples. 

(D)Assume use of existing Revetment Pad. 
(E)Tilling once a week for project life period (12 hrs per week). 

(F)Project life estimated at 2 years.  

ITEM DESCRIPTION UNIT 

UNIT 
COST AMT. 

CAPITAL COST 
(1) Mobilization/Demobilization 
(2) Biological treatment unit construction 
(3) Soil Excavation 
(4) Solidification equipment 

Mobilization/Demobilization 

(5) Solidification equipment (year 2) 
(6) Solidification agents (year 2) 
(7) Land disposal of treated soil (year 2) 

(8) Apply cover material 

(9) Health and Safety at 10% 
(10) Engineering and Supervision at 20% 

(11) Contingency at 20% 
TOTAL CAPITAL COST 

ANNUAL OPERATIONS AND MAINTENANCE ft>-2 YEARS) 
(1) Biotreatment, nutrients and microorganisms yd3 

(2) Soils Handling (tilling, etc., 12 hr/wk) hrs 
(3) Confirmation soil sampling ea. 

(4) Health and Safety at 10% 
(5) Engineering and Supervision at 20% 

(6) Contingency at 20% 
TOTAL ANNUAL O & M COST (0-2 YEARS) 

TOTAL PRESFNT WORTH COSTS 

05/M/94 

COST 

ea. 5,000 1 5,000 

ea. 10,000 1 10,000 

yd3 5 1,540 7,700 

ea. 5000 1 5,000 

yd3 30 1,540 46,200 

yd3 60 1,540 92,400 

yd3 4 1,540 6,160 

yd3 4 70,870 283,480 

Subtotal $455,940 

0.1 45,594 

0.2 91,188 

0.2 91,188 
$684,000 

3 1,540 4,620 

60 624 37,440 

500 18 9,000 

Subtotal $51,060 

0.1 5,110 

0.2 10,210 

0.2 10,210 
$76,590 

$816,920 
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APPENDIXE 

PROCESS FLOW DIAGRAMS 

List of Diagrams 

52 - Capping 

53 - Soil Flushing 

54 - In-situ Bioremediation 

55 - In-situ Soil Vapor Extraction 

56 - Biological Treatment 

57 - Solidification/Stab. 

58 - Low Temp. Thermal Desorption 

59 - Off-site Incineration 

S10 - In-situ Vitrification 

SI 1 - Chemical Oxidation 

S12-Soil Washing 

GW2 - Bioremediation (In-situ) 

GW4 - Carbon Adsorption 

GW5 - Biodegradation 

GW6 - UV/Oxidation 

E-l 

25-42.R3 4/25/94 
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APPENDIX F 

APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS - LOCATION AND 

ACTION SPECIFIC 



APPENDIX F 

Table F-l Selected Location-Specific Potential ARARs 

Table F-2 Selected Action-Specific Potential ARARs 
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APPENDIX G 

LEAD CLEANUP LEVEL CALCULATIONS 

Because the EPA currently has no accepted toxicity values for lead ingestion, an 
alternative toxicity based method was used to establish acceptable lead levels in soil, 
sediment and, surface water. The method used is that described in Volume 7, Chapter 5 
of the "Assessment of Health Risks from Inorganic Lead in Soil" prepared by the 
Department of Toxic Substances Control (DTSC) (July 1992). The document describes a 
model which predicts blood levels in adults and children following exposure to variable 
concentrations of lead in each media through different pathways of exposure. 

At Hamilton Army Airfield, the pathways of concern for lead ingestion are incidental 
ingestion of surface soil, subsurface soil and sediments, dermal contact with surface soil, 
subsurface soil and sediments, incidental ingestion of surface water during recreation, 
and dermal contact with surface water during recreation. Resulting blood lead levels for 
adults and children from the lead levels in the media of concern at different percentiles is 
shown in Table G.l and in Figure G.l. 

In the method used, it is stated that: 

"FDA (1990) considers the Lowest Observable Adverse Effect Level (LOAEL) to be 
10 ug/dl in children and fetuses, and 30 ug/dl in adults." (p. 7) 

All of the values shown in Table G.l are below these levels. However, the values in 
Table G.l assume that lead inputs from all other pathways are zero. In other words, it is 
assumed that no lead is in the air, food or drinking water of the receptors being exposed 
to soil, sediments and surface water at Hamilton Army Airfield. This assumption may 
tend to underestimate blood lead levels. 

For example if families picnicked at the former sewage treatment plant and ate soil 
with lead concentrations that are at the same level as the risk assessment (upper 95 
percent of max, see Table 5.20 of the El), 95 percent of the adults would have a blood 
lead level of 2.1 jig/dl or less. Likewise 95 percent of the children would have blood lead 
levels of 6.3 ug/dl or less. These values are cited under the 95th percentile heading in 
Table G.l. The blood lead levels at all the sites of known contamination are the same as 
that from people ingesting background soil. 

To determine cleanup levels at Hamilton Army Airfield using the lead blood level 
method described above, a back calculation was used. The blood lead levels were set at 
10 ug/dl (the most restrictive value) and the soil, sediment, and surface water 
concentrations that would result in a blood lead level of 10 ug/dl were then calculated. 
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Table G.2 
Sensitivity Analysis for the DTSC 

Blood Lead Model at 
Hamilton Army Airfield 

/•Lead-.:; 
IConcen. 
I mSoil 

:: JLead Concentrations ftm/dl) at Different Stao^^^ 
i ■ ^ 1:. M^.."^ ""    ....   Irvr.i. r» *M„ loo*», T>—~>nMa    OOf 50th Percenüle 90th Percentile 

Adult   Child   Adult   Child 
95thPercentile;98tn Percentile 99thPercentile 

Adult   Child   Adult   Child j Adult   Child 

1.9 5.6 2.1 6.4 2.5 7.4 2.7 8.1 

1.9 5.8 2.2 6.6 2.5 7.6 2.8 8.4 

1.9 6.0 2.2 6.7 2.5 7.8 2.8 8.6 

2.1 6.9 2.4 7.8 2.7 9.1 3.0 10.0 

2.3 8.5 2.7 9.7 3.1 11.2 3.4 12.3 

2.6 10.1 2.9 11.5 3.4 13.3 3.7 14.7 

2.8 11.8 3.2 13.3 3.7 15.4 4.1 17.0 

3.1 13.4 3.5 15.2 4.0 17.5 4.5 19.3 

3.3 15.0 3.8 17.0 4.4 19.7 4.8 21.6 

3.6 16.6 4.1 18.8 4.7 21.8 5.2 24.0 

Notes: 
ug/dl - micrograms per decaliter 

The above data assumes contributions of Pb from all other pathways equals zero. 

Based on the DTSC, 1991 reference for the Assessment of Health Risks from Inorganic Lead in soil. fcuubb2.wkl 



For soil and sediment, a concentration of 535 mg/kg would result in a blood lead level of 
10 ug/dl. Surface water concentration of 710 ug/L could exist during recreation before 
blood lead levels reached 10 ug/dl. The 95th percentile of the blood lead level 
calculations was used. It was assumed that the 95th percentile is conservative and is 
consistent with use of the upper limit of the 95th percent confidence interval in 
calculating reasonable maximum exposures. The contact rates assumed for soil, 
sediment and surface water ingestion correspond to those shown in Table 5.2 of the El 
for the pathways of concern (Engineering-Science, 1993). 

The model's exposure variables, however, had to be adjusted to reflect that the contact 
with water would occur during recreation only and not during residential use (such as 
drinking, showering, and dish-washing) to match those shown in Table 5.2. Specifically, 
the contact rate for surface water was changed to 50 milliliters per hour, the exposure 
time was changed to 2.6 hours per event, the exposure duration of 25 events per year was 
added for both child and adult residents. In addition, the skin surface areas available for 
contact were changed to 7,200 square centimeters per event for children and 18,200 for 
adults. There was no exposure scenario for base employees or construction workers. 

To determine how the model used to predict blood lead levels reacted to different lead 
levels in soil and sediment, a sensitivity analysis was performed. In conducting the 
sensitivity analysis, it was assumed that level inputs from all pathways, except for soil 
and sediment ingestion, were equal to zero. Soil lead levels were then varied from 50 to 
1,750 ug/g or mg/kg and corresponding modeled blood lead levels at varying percentiles 
were recorded (Table G.2). As shown in Table G.2, at approximately 250 mg/kg, blood 
lead levels in children, at the 99th percentile, reach the 10 ug/dl threshold criteria. At 
approximately 500 mg/kg, the 10 ug/dl criteria is achieved at the 95th percentile. At 
approximately 750 mg/kg, the threshold criteria is reached at the 90th percentile. 
Between 1,500 and 1,750 mg/kg, the threshold criteria is reached at the 50th percentile. 

Results of the blood lead level model are given in several percentages, presumably, so 
the user can select an appropriate level of uncertainty. The percentiles are developed to 
account for the variability inherent in human metabolisms. The higher the percentile, the 
lower the uncertainty. At the 99th percentile, all but 1 percent of a population could be 
expected to have the modeled blood lead level or lower. At the 50th percentile, half the 
population could be expected to have the measured blood lead level, or lower. 

Resists of the sensitivity analysis indicate that the model yields approximately linear 
results as shown in Figure G.I. The modeled blood lead levels increased more or less 
linearly with lead levels in soil. There do not appear to be any drastic affects to blood 
lead levels from small (less than 50 to 100 mg/kg) increases in soil lead levels. 

A sensitivity analysis similar to the one performed on soil lead levels was completed 
to observe how the model would react to changes in surface water concentrations. In 
conducting the analysis, it was assumed that lead inputs from all pathways, except 
exposure to surface water, were equal to zero. Exposure variables in the model were not 
changed to reflect that the exposure was from recreational, not residential use. Such 
adjustments are not necessary because only the sensitivity of the model, not the results, 
are being analyzed. 
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Table G.3 
Sensitivity Analysis for the DTSC 

Blood Lead Model for Drinking Water at 
Hamilton Army Airfield 

ft.:.eXead • 
; Concen. 

.    Lead Concentrations (ug/L) at Different Statistical Percentües    - 
50th Percentile 90th Percentile 95th Percentile 98fli Percentile yytft rocentiie 

in Water Adult Child Adult Child Aduit: Child Adult Child Adult ChiM 

5 1.5 2.7 2.3 4.3 2.6 4.9 3.0 5.6 3.3 6.2 

10 1.7 3.1 2.7 4.8 3.1 5.4 3.6 6.3 3.9 6.9 

20 2.3 3.7 3.6 5.8 4.1 6.6 4.7 7.6 5.2 8.4 

30 2.9 4.3 4.5 6.8 5.1 7.7 5.9 8.9 6.5 9.8 

40 3.4 5.0 5.4 7.8 6.1 8.9 7.0 10.2 7.7 11.3 

50 4.0 5.6 6.2 8.8 7.1 10.0 8.2 11.6 9.0 12.7 

60 4.5 6.3 7.1 9.8 8.1 11.1 9.3 12.9 10.3 14.2 

70 5.1 6.9 8.0 10.8 9.1 12.3 10.5 14.2 11.5 15.6 

80 5.7 7.5 8.9 11.8 10.1 13.4 11.6 15.5 12.8 17.1 

90 6.2 8.2 9.7 12.8 11.0 14.5 12.8 16.8 14.1 18.5 

100 6.8 8.8 10.6 13.8 12.0 15.7 13.9 18.1 15.3 20.0 

110 7.3 9.5 11.5 14.8 13.0 16.8 15.1 19.5 16.6 21.4 

120 7.9 10.1 12.4 15.8 14.0 18.0 16.2 20.8 1    17.9 22.9 1 

Notes: 
ug/L - micrograms per liter 

The above data assumes contributions of Pb from all other pathways equals zero. 

Based on the DTSC, 1991 reference for the Assessment of Health Risks from Inorganic Lead in water. 
huub3.wkl 



Surface water lead concentrations were varied from 5 to 120 ug/L. As shown in Table 
G.3, at approximately 30 ug/L, blood lead levels in children, at the 99th percentile, reach 
the 10 jig/dL threshold. At approximately 40 ug/L, blood lead levels in children reach 10 
ug/dL at the 98th percentile. At 50 ug/L, the threshold value is reached at the 95th 
percentile. Probably not coincidentally, the MCL for drinking water is 50 ug/L. At 
approximately 60 ug/L, the threshold value for blood lead levels in children is reached at 
the 90th percentile. The threshold blood lead level at the 50th percentile is reached at 
approximately 120 ug/L. Figure G.2 illustrates the effect of lead concentrations in the 
surface water with blood lead levels in children. 

Results of the sensitivity analysis indicate that, as with lead levels in soil, the model 
yields approximately linear results. However, small changes in surface water 
concentrations (around 5 ug/L) can significantly change modeled blood lead levels. 
Therefore, a greater degree of precision needs to be applied to measurement of surface 
water lead concentrations than to soil lead measurements. 

The discussion in Appendix G focuses on lead concentrations in surface water as well 
as soil and sediment. Groundwater lead clean up goals are based on the more 
conservative EPA and California MCLs (50 mg/L). 

References: 
Department of Toxic Substances Control 1992, Assessment of Health Risks from 
Inorganic Lead in Soil. Chapter 5 of Volume 7 of Guidance for Site Characterization and 
Multimedia Risk Assessment for Hazardous Substances Release Site. 

FDA 1990, Contaminants Team, Division of Toxicological Review and Review and 
Evaluation, Food and Drug Administration, Public Health Services, U.S. Department of 
Health and Human Services; Memorandum to Elizabeth Campbell Division of 
Regulatory Guidance. 
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APPENDIX H 

EPA HEALTH ADVISORIES 



Table H-l 
EPA Health Advisories for Chemicals of Concern 

Which Lack MCLs or Proposed MCLs* 

Health Advisories 
10-kg Child 70-kg Adult 

Chemical 
One-day 

mg/L 
Ten-day 

mg/L 
Longer-term 

mg/L: 
Longer-term 

mg/L 
Lifetime 

mg/L 

Boron 4 0.9 0.9 3 0.6 
Naphthalene 0.5 0.5 0.4 7 0.1 
Phenol 6 6 6 20 4 
Silver 0.2 0.2 0.2 0.2 0.1 
Vanadium 0.08 0.08 0.03 0.11 0.02 
Zinc NA NA NA NA 2.1 

* Thirty seven chemicals in Table 2.3 do not have published MCLs or proprosed MCLs. 
Of these thirty seven chemicals, twenty seven were identified as chemicals of concern in 
the human health risk assessment.  Six of these twenty seven chemicals have published 
Health Advisories. 

The remaining twenty one chemicals of concern from the human health risk assessment which 
do not have MCLs or Health Advisories include acenaphthene, acenaphthylene, aluminum, 
anthracene, beta-benzenehexachloride, benzo(ghi)perylene, cobalt, copper, DDD, DDT, 
dibenzofuran, fluoranthene, fluorene, lead, manganese, 2-methylnaphthalene, 4-methylphenol 
naphthalene, phenanthrene, 1,1,2,2-tetrachloroethane, and 2,4,6-trichlorophenol.  Lead 
and copper have effective action levels of 0.015 mg/L and 1.3 mg/L, respectively. 

NA - No published information is available 



APPENDIX I 

SHALLOW WATER EFFLUENT LIMITS 



Implementation of Statewide Plans 

TABLE III-2A 
WATER QUALITY OBJECTIVESFOR MARINESURFACE WATERS WITH SALINITIES 

GREATERTHAN OR EQUAL TO 5 PARTSPER THOUSAND 

1. Water Quality Objectives for the Protection of Aquatic Life 

4-Day Daily 1-Hour 
Constituent ilnil Average Average Average 

arsenic ug/i 36 mm 69 
cadmium ug/1 93 _ 43 
chlordane* ng/l — 4.0 —„ 

chromium (Viy ug/1 50 — 1100 
copper ug/i — — 2.9 
cyanide ugfl — _ 5.0 
DDT* ng/l — 1.0 _ 
dieldrin ng/l — 1.9 __ 
endosulfan* ng/l — 8.7 34 
endrin* ng/l — 23 37 
heptachlor ng/l — 3.6 _ 
hexachlorocyclohexane- 

gamma ng/l — 160 «. 
lead ug/1 5.6 — 140 
mercury ug/1 — — 2.1 
nickel ug/1 8.3 __ 75 
PCBV ng/l — 30 mm 

pentachlorophenol ug/1 7.9 _ 13 
selenium ug/1 71 _ 300 
silver ug/1 — _ 23k 

toxaphene ng/l 02 — 210 
zinc ug/1 86 — 95 

a « This objective may be met as total chromium, 

b = Instantaneous Maximum 

2. Water Quality Objectives for the Protection of Human Health. 

Constituent Unit 30-dav Averagp 

Noncarcinogens 

12-dichlorobenzene 
13-dichlorobenzene 
endosulfan* 

mg/1 
ug/1 
ug/1 

18 
2600 

20 

» 3 September 9. 199. Objectives 

Source: 
Water quality Control Plan Amendments 
San Francisco Bay Basin 
Region (2) California 
Environmental Protection Agency, September 1992 



Implementation of Statewide Plans 

TABLE III-2A (continued) 

Constituent 

endrin* 
fluoranthene 
mercury 
nickel 
toluene 
tributyltin 

Carcinogens 

aldrin 
benzene 
chlordane* 
chloroform 
DDT# 

1,4-dichlorobenzene 
dichloromethane 
dieldrin 
halomethanes* 
heptachlor 
heptachlor epoxide 
hexachlorobenzene 
hexachlorocyclohexane 

alpha 
beta 
gamma 

PAHs» 
PCBs* 
pentachlorophenol 
TCDD* equivalents 
toxaphene 
2,4,6-trichlorophenol 

12DU 

ug/1 
ug/1 
ng/1 
mg/1 
mg/1 
ng/1 

PS* 
ug/1 
PS" 
ug/1 
PS" 
ug/1 
ug/1 
Pg* 
ug/1 
ng/1 
ng/1 
Pg" 

ng/1 
ng/1 
ng>l 
ng/1 
?& 
ug/1 
P^ 
PS* 
ug/1 

jyiHay Average 

0.8 
42 
25 
4.6 

300 
5.0 

140 
21 
61 

480 
600 

64 
1600 

140 
480 

0.17 
0.07 

690 

13 
46 
62 
31 
70 

8.2 
0.014 

690 
1.0 

• « See Appendix 1 in the California Enclosed Bays and Estuaries Plan for definition PI th:> 

term 

mg/1 - milligram« per liter, ug/1 - microgram(s) per liter, ng/1 - nanogram(s) per liter; 
pg/1 m picogram(s) per liter 

Objectives September «A 1««2 
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Supplemental Environmental Investigations 



STATE OF CALIFORNIA 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
SAN FRANCISCO BAY REGION 

. 210!  WEBSTER STREET. SUITE 500 

L OAKLAND. CA    94412 
[■5101 286-1255 

Major Ronald Light September z\t  1993 
Department of the Army .       File No. 2159.5008(JBN) 
U.S. Army Environmental Center 
Aberdeen Proving Ground/ MD 21010-5401 

Dear Major Light, •    # 

The following comments are based on the San Francisco Bay Regional 
Water Quality Control Board staff's review of the Draft Final 
Alternatives Assessment for Hamilton Army Airfield, dated February 
1993. 

GENERAL COMMENTS: 

1. Regional Board Shallow Water Effluent Limitations (Table 
IV-1A in Basin Plan Amendments, September 29, 1992) should be 
include as Applicable Relevant and Appropriate Requirements 
(ARAR's) for Hamilton. The report needs to include environmental 
receptors in its list of receptors for the purpose of identifying 
ARAR's. Presently, the report only considers Maximum Contaminant 
Levels (MCL's) and Allowable Limits, which are concerned with the 
protection of humans. 

2. The cleanup goal for total petroleum hydrocarbons (TPH) in 
the soil should be 10 parts per million (ppm) (the detection limit) 
for both the wetland and the development reuse option. Pursuant to 
the State Water Resources Control Board's Resolution #68-16 
(Statement of Policy with Respect to Maintaining High Quality of 
Waters in California), complete cleaning of all waste discharged 
and restoration of affected water to background conditions are 
required. Higher cleanup goals than background can be proposed 
with appropriate justification. 

3. The detection limit for TPH in the groundwater at Hamilton 
should be no more than 50 parts per billion (ppb), not 100 ppb as 
the report uses. The figure of 50 ppb is derived from the Tri- 
Regional Board Staff Recommendations for Preliminary Evaluation and 
Investigation of Underground Tank Sites, dated August 10, 1990. 
This is based on a Regional Board survey of what Department of 
Health Services' Certified Laboratories can achieve as a detection 
limit for TPH in water. 

4. The corresponding cleanup goal for TPH in groundwater at 
this site shall then be the detection limit, or no more than 50 
PPb. 

5. Throughout the report, jthe AA refers to the Environmental 
Investigation (El) when discussing the nature and extent of 



contamination at Hamilton. Please note that Board staff was not 
satisfied that the extent of the soil and groundwater contamination 
was fully defined in the El. Please add, in sections where the 
report describes the extent of soil contamination, that in its July 
26 conditional acceptance of the El, Board staff requested that 
additional soil sampling be performed at the POL Area, the Pump 
Station, the Revetment Area, the Former Sewage Treatment Plant 
(FSTP), the Aircraft Maintenance Area, and the Fuel Lines, as 
confirmation sampling during the initial phase of the Remedial 
Design effort. Please add, in sections where the report describes 
the extent of groundwater contamination, that Board staff requested 
that additional groundwater monitoring be performed at the Pump 
Station and the Former Sewage Treatment Plant prior to remediation. 
Based on this additional information, the extent for soil 
remediation may need to be expanded. Remediation alternatives for 
groundwater may need to be reevaluated. •' 

6. It is our position that the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) Sections 14 and 
120(a)(4) govern the application of state requirements at this 
facility, which is not listed on the National Priorities List. 
Therefore, by commenting on Section 2, Identification and Screening 
of Remedial Technologies, of the AA, Board Staff is not conceding 
that we are bound by the ARAR process or criteria specified in 
CERCLA and the National Contingency Plan. 

SPECIFIC COMMENTS: 

1. Please take out the disclaimer statement which is on the 
page preceding the Table of Comments. 

2. Section 1.2.3 This section refers to the Environmental 
Investigation (El) when discussing the overall nature and extent of 
contamination at Hamilton.  Please see general comment #5. 

3. Section 2.1. page 2-1 A primary objective of remedial 
action at Hamilton should also include preventing potential risks 
to human health and the environment from contamination which 
presently exists in the groundwater. The first bullet item is 
mainly concerned with contaminants in the soil which could later 
leach into the groundwater. 

4. Section 2.1.2. page 2-7. first paragraph Please take out 
the sentence, "Non-promulgated advisories or guidance documents 
issued by federal or state governments do not have the status of 
potential ARAR's." Please see general comment #6. 

5. Section 2.1.2. page 2-7. last paragraph The sentence, 
"Thus the groundwater beneath Hamilton Army Airfield has only 
limited beneficial uses due to high salinity, low yield, and high 
total dissolved solids.", implies that only human receptors 
(drinking water) were considered in formulating beneficial uses, 



and consequently, ARAR's. Environmental organisms should also be 
included when considering the beneficial uses of the groundwater. 
Please see general comments #1 and #6. 

6- Table 2.3—Potential ARARs for Chemicals of Pnnp0rn 
Regional Board Basin Plan Shallow Water Effluent Limitations (Basin 
Plan Amendments, September 1992, Table IV-1A) should be included in 
the California List. See general comments tl  and #6. 

7. Table 2.3 The Applied Action Levels 'for soil contact 
listed as ARAR's in Table 2.3 and the Preliminary Remediation Goals 
(PRG's) in Table 2.4 are strictly based on the human health risk 
for anthracene, phenanthrene, and total xylenes. A PRG of 30,000 
ppm for xylenes is way above background (non-detect) for Hamilton. 
Similarly, a 100 ppm PRG for anthracene and phenanthrene are 
unacceptable. These organic compounds could leach into the 
groundwater and cause widespread contamination. The soil should be 
cleaned up to background levels for all organic chemicals, unless 
otherwise justified by the Army Environmental Center (AEC) and 
approved by the Regional Board. 

8. Table 2.4 In Table 2.4 a lead PRG of 535 ppm is 
unacceptable. This is much higher than the lead detected in both 
the background inland and wetland soil. The background levels lie 
between 3 0 and 70 ppm. (Appendix E, El) The sensitivity analysis 
described in Table G.2 only considers human receptors in its lead 
blood-level calculations, presented in Appendix G. It does not 
take into account environmental receptors. The report needs to 
refer to California's Water Quality Standards and Their 
Applicability to Waste Management and Site-Cleanup, written by Jon 
Marshack, Central Valley Regional Board, dated August 1992. This 
document uses a soil cleanup level which is back-calculated from an 
acceptable groundwater level. For further reference, please see 
The Designated Level Methodology for Waste Classification and 
Cleanup Determination, Marshack, October 1986, and February 1991 
Edition of Water Quality Goals, Marshack. 

. 9« Page 2-22. last paragraph The cleanup goal for TPH in the 
soil for the wetland reuse option should be 10 ppm. Please see 
general comment #2. 

10• Table—2.6—Summary of Contaminants Evceedino Soil or 
Sediment—Screening Criteria. Wetland Development Option The 
sediment screening criteria used for nickel at both the Pump 
Station and the Aircraft Maintenance Area is 140 ppm. This value 
is much higher than the National Oceanic and Atmospheric 
Association's Effects-Range Medium value of 50 ppm, as given in the 
Sediment Screening Criterion and Testing Requirements for Wetland 
Creation and Upland Beneficial Reuse. (John Wolfenden and Michael 
Carlin, San Francisco Bay Regional Water Quality Control Board, 
December 1992) 



11« Page 2-28. last paragraph The certified reporting limit 
(detection limit) for TPH in the groundwater at Hamilton should be 
no more than 50 ppb. This is according to the Tri-Regional 
Guidelines.  Please see general comment #2. 

12. Section 4.2.3 and Figure 4.28 Groundwater remediation 
should be considered at the Pump Station. The Regional Board is 
requiring additional groundwater monitoring during the initial part 
of the Remedial Design Phase. (Please see general comment #5) 
Results from this monitoring could require that remedial action be 
taken at this site. Please include some remedial options in the 
alternatives analysis. 

13. Section 4.2.4 and Figure 4.29 Groundwater remediation 
should be considered at the FSTP. • The Regional Board.is requiring 
additional groundwater monitoring during the initial part of the 
Remedial Design Phase. (Please see general comment #5) Please 
include some remedial options in the analysis. 

14. Table 6.1 Please add in parenthesis in the legend 
whether the remediation technology involves an excavation. Please 
do this for all 17 technologies. Since the Regional Board is 
asking for confirmation sampling during remediation, it would be 
helpful to know when an excavation will take place. It is easier 
to take confirmation samples during an excavation than during in- 
situ remediation. 

15. Table 6.1 Please add as a footnote to Table 6.1 that the 
cost figures for soil remediation could be higher as the Regional 
Board does not feel that the extent of soil contamination has been 
fully defined at many sites. Confirmation sampling during 
remediation could result in more soil being treated, and thus a 
higher cost to cleanup. (Please see general comment #5) 

16. Table 6.2 Please add that for the POL Area, the Pump 
Station, and the FSTP, that the remedial action suggested, and the 
corresponding cost, could change as a result of additional 
monitoring that the Regional Board requested in its July 26 
conditional acceptance of the El. Additional groundwater 
monitoring was requested to be done at these three sites as an 
initial part of the Remedial Design Phase. (Please see general 
comment #5) 

17. Table 6.3 Please add, as a footnote to the table, that 
the cost figures for soil remediation for the wetland reuse option 
could change as a result of the confirmation sampling which will 
take place during remediation. (Please see general comment #5) 



If you have any questions on the above comments, please 
contact me at (510) 286-0301. 

Sincerely, 

James Nusrala 
Remedial Project Manager 

cc: '    * 
Fred Kintzer 
Project Manager 
Engineering Science 
1301 Marina Village Parkway, Suite 200 
Alameda, CA 94501 

Matthew Alix 
U.S. Army Corps of Engineers 
1325 J Street 
Sacramento, CA 95814-2922 



1301 MARINA VILLAGE PARKWAY 
SUrTE200 

/    M     _ & K^ ALAMEDA, CALIFORNIA 94501 

ENGINEERING-SCIENCE, INC. J£: *%?£££ 

1 October 1993 
Ref: NC282 

California Regional Water Quality Control Board 
San Francisco Bay Region 
2101 Webster Street, Suite 500 
Oakland, CA 94612 

Attention: Mr. James Nusrala 

Reference: Hamilton Army Airfield, EI/AA Project 
East Levee Landfill Area 

Dear Mr. Nusrala: 

This letter report is a response by Engineering-Science, Inc. (ES), on behalf of the 
U.S. Army Environmental Center (USAEC), to inquiries of the Regional Water Quality 
Control Board (RWQCB) regarding groundwater sampling and analysis in the East 
Levee Landfill Area of Hamilton Army Airfield (HAA). The pertinent references are as 
follows: 

• In your letter of 26 July 1993, regarding approval of the HAA Final Environmental 
Investigation (El) Report (Engineering-Science, 1993b), several provisions for 
acceptance of the El report were stated. Provision No. 4 requested that 
groundwater samples be collected from the five wells at the East Levee Landfill 
and analyzed for total petroleum hydrocarbons (TPH). 

• In a subsequent conversation with you, Mr. Fred Kintzer of ES indicated that TPH 
analyses were not performed on groundwater samples from the East Levee Landfill 
because results of previous studies indicated that petroleum hydrocarbon 
contamination was not a concern at this site. You requested that we provide data to 
support this conclusion. 

• In your conversation with Mr. Kintzer, you requested that the RWQCB be provided 
with the results of three quarters of groundwater monitoring that were conducted 
outside the scope of the El, and so were not reported in the El report 

The following sections describe the results of quarterly groundwater sampling and 
summarize previously collected data pertinent to petroleum hydrocarbon contamination 
at the East Levee Landfill. 

»p*Bsou5£3y.Ryy 



ENGINEERING-SCIENCE, INC. 

California Regional Water Quality Control Board 
1 October 1993 
Page 2 

QUARTERLY GROUNDWATER SAMPLING 
This section describes the analytical results of the three rounds (April, July and 

October 1991) of groundwater sampling conducted on a consecutive quarterly basis 
subsequent to conclusion of Phase I of the EL In addition, the sampling results originally 
reported in the El report (samples collected in January 1991) are tabulated here for 
comparison. 

All groundwater samples collected from the five wells at the East Levee Landfill Area 
were analyzed for volatile organic compounds (VOCs), semi-volatile organic compounds 
(SVOCs), target analyte list (TAL) metals, cyanide, and anions (bicarbonate, carbonate, 
nitrate/nitrite, bromide, chloride, fluoride and sulphate) using United States Army 
Environmental Center (USAEC) -certified analytical methods. The methods used are 
generally equivalent to the following United States Environmental Protection Agency 
(EPA) methods: 

USAEC Method EPA Method 

VOCs 
SVOCs 

8240 
8270 

Metals 

19 Metals* 
Arsenic 
Lead 
Mercury 
Selenium 

6010 
7060 
7421 
7470 
7740 

Anions 
Major Anions** 
Alkalinity 
Nitrate/Nitrite 
Cyanide 

300.0 
310.2 
353.2 
335.3 

•    19 metals include: aluminum, antimony, barium, beryllium, boron, calcium, chromium, cobalt, copper, iron, magnesium, 
manganese, nickel, potassium, silver, sodium, thallium, vanadium, and zinc. 

••  Major Anions include: bromide (only analyzed during Round 2 sampliag), chloride, fluoride, and sulphate. 

Results of the four rounds of groundwater sampling are shown on Tables 1 through 4. 
In general, concentrations of target analytes in Rounds 2, 3 and 4 were comparable to 
concentrations detected during Round 1 (Table 4.23 in the El report), although several 
metals (antimony, beryllium, boron, copper, mercury, selenium and zinc) that had not 
been detected during Round 1 sampling were detected during one or more of the 
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subsequent rounds (note that samples collected prior to Round 3 were not analyzed for 
boron). 

Concentrations of the newly detected metals were generally close to or^less than 
drinking water standards and saltwater aquatic criteria, where available (Table 5; 
Engineering-Science 1993a). Boron, for which no standards have been developed, was 
detected at relatively uniform concentrations in all samples, suggesting that those detects 
represent background concentrations. All other newly detected metals were also present 
in background soil samples (Engineering-Science, 1993b), and therefore may be derived 
from natural sources. Methyl ethyl ketone was detected at one well during Round 1 
sampling but was not subsequently detected in any samples. No other organic target 
analytes (VOCs or SVOCs) were detected in any samples. 

POTENTIAL PETROLEUM HYDROCARBON 
CONTAMINATION 

The El report stated that a previous study (Woodward-Clyde Consultants, 1987) had 
indicated the presence of low levels of petroleum hydrocarbon contamination in soil at 
the East Levee Landfill. These data were the result of an extensive sampling program at 
the landfill, but were only partially presented in the Woodward-Clyde report, and were 
not quantified in the EL To provide additional information regarding the need for 
sampling groundwater for TPH, the original laboratory reports for these data were 
reviewed and are tabulated with reference to sampling locations presented in Figure 1. 

Woodward-Clyde (1987) indicated that two three-part composite soil samples were 
collected from each of 15 trenches at the East Levee Landfill. Each composite was 
collected at a single depth horizon, and consisted of three samples collected from the 
ends and middle of each trench. As described in Attachment A, TPH was analyzed using 
Modified EPA Method 8015 for gasoline, jet fuel, diesel, motor oil, and various lengths 
of hydrocarbon chains. The detection limits were 10 mg/kg for gasoline and jet fuel, 20 
mg/kg for diesel, and 50 mg/kg for motor oil and long chain hydrocarbons. 

The analytical results (Table 6) indicate that a very low concentration (23 mg/kg) of 
diesel existed in the vicinity of trench 4, and that up to 110 mg/kg of motor oil existed in 
the vicinity of several adjacent trenches (trenches 2, 3, 10 and 11). It should be noted 
however, that tne detected hydrocarbons in trench 11 were not confirmed in duplicate 
sampling. Petroleum hydrocarbons were not detected in any other samples. These 
results indicate that only sporadic, low level hydrocarbon soil contamination exists at the 
East Levee Landfill. 

CONCLUSION 

In summary, extensive soil sampling in 15 exploratory trenches was performed in 
1986 at the East Levee Landfill. TPH in soil was analyzed by Modified Method 8015 for 
TPHg, TPHjf, TPHd, TPH as motor oil, and three hydrocarbon chain length groupings. 

46-33.R1 
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Out of a total of 36 samples, there were no detections for gasoline and jet fuel and only 
one low level detection for diesel. Motor oil was detected in four samples; two of those 
detections slightly exceeded the Tri-Regional Board 100 ppm recommended level for 
initiation of a groundwater investigation. The TPH that is present 'is predominantly 
composed of long chain hydrocarbons which are more viscous and less mobile than fuel 
hydrocarbons. 

The above data are consistent with the lack of detections for volatile and semi-volatile 
organic compounds in landfill soil borings (Engineering-Science, 1993b) and in the 
groundwater. Therefore, we conclude that petroleum hydrocarbon contamination is not a 
concern at the East Levee Landfill Area and that further analyses of TPH in groundwater 
at this location are not warranted. Engineering-Science, Inc., appreciates the opportunity 
to present these additional data to the RWQCB. If you have any further comments or 
questions, please do not hesitate to call. 

Sincerely, 

David S. Diamond, Ph.D., R.G. 
Site Geologist 

Frederick C. Kintzepf C.E.G. 
Project Manager 

DSD/FCK/ic 

Attachment 

cc:      Major Ronald Light, USAEC 

46-33.R1 
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Table 1 (EI Table 4.23) 
East Levee Landfill Area 

Analytes Detected in Groundwater 
Round 1 Sampling - January 1991 

Anriytes 
VOCs («11 analytes) 

Simple Loc: ||   EL-MW-lOl 
r.BT.Vup/L) 

Methylethyl 
ketone 10.( 

SVOCi («11 «narrte») 
ANIONS 

Chloride 
Fluoride 

Sulfate 
Nitratc.-ite 

Cyanide 

278 
153 
175 
10.0 
5.00 

Alkalinity (bicarbonate*) 
10.000 

Alkalinity (carbonates) 

METALS 8 
Aluminum 

Arsenic 
Barium 

Calcium 
Chromium 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Potassium 

Sodium 
Vanadium 

10.000 

112 
235 
2.82 
105 
16.8 
77.5 
4.47 
135 

9.67 
0.10 
1240 
279 
27.6 

EL-MW-102    I   EL-MW-103    I   EL-MVY-104_ 
All copceptratinin in iie/L 

EL-MW-104(dup)    I   EL-MW-105 

jidt- 
^       *     *      j 

11.000,000 
6.400,000 

110,000 
66.5 

2.600,000 

11.000.000 
30.000 
82.000 

51 

LBAJ 

NA 

137 
4.65 
143 

310,000 
28.3 

1,370 

880,000 
4,040 

220.000 
31.700 

107 
300,000 

25.9 
279 

930.000 
2.930 

230,000 
5.100,000 

12.000.000 
3.100.000 

110.000 
57 

NA 

NA 

15.000.000 
 NA 

62.000 
66 

NA: 

mm 

423 
630.000 

47.8 
418 
6.03 

1.100.000 
6,620 

229.000 
6300.000 

111 
350.000 

21.4 

6.71 
1300.000 

3,150 

280,000 
8.800.000 

i:::^:^:$•^^^^^:^^?<■^^^><<^i'^^ 

16.000.000 
f  46.000 

NA 
55 

Ml 
mm 

WM§. 

20.000.000 
51.000 

680.000 
65 

NA" 

mm 
239 

122 
500O00 

32.8 
359 

1.800.000 
4,860 

390,000 
12,000.000 

43.9 

LEGEND 

CRLs:     USATHAMA (AEQ certified reporting 
limit concentration 

: ■ : not detected 
NA i: not analyzed 

j:   «ntimony, beryllium, cadmium, cobalt, copper, nickel, selenium, silver, thallium and zinc 
 not detected in »nv samples: metals were not analyzed in sample EL-MW-104 (dup) 

(dup): duplicate sample 
VOCs: volatile organic compounds 

SVOCs: semi-volatile orpnic compounds 
TJCs: tentatively identified compounds 

round l.wkl 
mnwi 



Table 2 
East Levee Landfill Area 

Analytes Detected In Gronndwater 
Round 2 Sampling - April 1991 

Analvtcs. 
Sample Loc: 

vnca fall analytes) 
SVOCs 

rRT. fuy/L) 

TICs 
ANIONS 

Pi-MW-lOJ EL-MW-im I BL-MW-«" I ^ -MW-1U4 lEL-MW-104(dup) 

Bromide 
Chloride 
Fluoride 

Sulfate 
Nitrate, -ite 

Cyanide 

407 
278 
153 
175 

10.0 

All copcer*"*5""« 'n "f/L- 

I    •   • J- 

37 1 

5.00 
METALS} 

Arsenic 
Antimony 

Barium 

2.35 
60.0 

52,000 
14.000.000 

32.000 
87.000 

74.8 

36.000 
12,000,000 

27.000 
31.000 

47.4 

52.000 
14.000.000 

28.000 
41.000 

57.3 

52,000 
17.000.000 

37,000 
18.000 

86.8 

£82 
Beryllium 

Calcium 
Chromium 

Iron 
Magnesium 
Manganese 
Potassium 
Selenium 

Sodium 
Vanadium 

1.12 
105 
16.8 
77.5 
135 

9.67 
1240 

150 
147 

3.19 

94.7 
3.64 

370.000 

1.280 
1.100.000 

4.920 

2.53 
279 

27.6 

260.000 

8.700.000 

3.04 
290.000 

890.000 
3.410 

230,000 

11.3 
104 
391 
1.79 

640.000 

126 
112 

350,000 
19.9 
407 

1.100,000 
7,240 

220.000 

6.800.000 7.400.000 
28.1 

1.200.000 
3.180 

250.000 
55.5 

9,200,000 

LEGEND 

50.000 
17.000.000 

37,000 
17.000 

NA 

116 
125 

1.83 
370.000 

429 
1.300,000 

2,960 
260.00 

35. 
8.600.000 

rULs- USATHAMA (AEC) certified (dup): duplicate sample 
S   concentrations VOCs: volatile organic compounds 

.T..JLd SVOCs: semi-volatile organic compounds 
•not analyzed T10* tentatively identified compounds 
' duminum, cadmium, cobalt, copper, lead, mercury, nickel, silver, 

thallium and zinc not detected. 

NA 
§: 

P9/14/M 

round 2.wU 



Table 3 
East Levee Landfill Area 

Analytes Detected In Groundwater 
Round 3 Sampling — July 1991 

Analvtes 
Sample Loc: 
CRT. fufIL\ 

VOCs fall analytes) 
SVOCs 

TICs 
ANIONS 

Chloride 
Fluoride 

Sulfate 
Nitrate. —ite 

Cyanide 

278 
153 
175 
10.0 
5.00 

Alkalinity (bicarbonates) 
    10.000 

Alkalinity (carbonates) 
10,000 

METALS } 
Arsenic 
Barium 

Boron 
Calcium 

Chromium 
Iron 

Magnesium 
Manganese 

Potassium 
Selenium 

Sodium 

2.35 
182 
230 
105 
16.8 
77.5 
135 

9.67 
1240 

EL-MW-101 lEL-MW-lOlfdunV EL-MW-lttt I EL-MW-103 1 EL-MW-104 
 All concentrations in «ft. 

153 
279 

14.000,000 
33,000 
67,000 

47.9 

2,400.000 

10.1 
123 

2.580 
330.000 

2.030 
990.000 

3,910 
240,000 

26.8 
7.000.000 

20 

14.000,000 
32,000 
65,000 

48.7 

2,400,000* 

11.6 
130 

2,740 
330,000 

35.5 
1310 

1.000,000 
3,700 

253,000 

7.700,000 

13.000.000 
29.000 
16,000 

87.1 

2.600.000 

8.5 
102 

2,430 
280,000 

20.7 
139 

900,000 
3,200 

228,000 

6.700,000 

14.000,000 
29.000 
19.000 

55.7 

2,600.000 

351 
2.170 

530.000 
36 

159 
1.000.000 

5.820 
211,000 

6.900,000 

70 

16,000,000 
35,000 

8,900 
48.5 

1600.000* 

8.67 
128 

1490 
290.000 

1.100.000 
1830 

255.000 

7.8O0.000 

LEGEND 

CRLs: USATHAMA (AEC) certified reporting 
limit concentration 

: not detected 
NA 

(dup): duplicate sample 
VOCs: volatile organic compounds 

SVOCs: semi-volatile organic compounds 
]: not analyzed                                                         TICs: tentatively identified compounds 

These values were originally reported as 240,000 and 260,000 >ig/L, respectively. Dilution 
factors appeared to be in error by a factor of 10, and have been adjusted accordingly 
in this table. Original laboratory data are stored at AEC 

aluminum, antimony, beryllium, csdmium, cobalt, copper, lead, mercury 
nickel, silver, thallium, vanadium and zinc not detected.   

round 3.wkl 
99A-43 



Table 4 
East Levee Landfill Area 

Analytes Detected In Groundwater 
Round 4 Sampling - October 1991 

I Sample Loc: 1 KI.-MW-101 I ET -MW-102 |BL-"W-H»f«h»rtl HL-MW-103 | EL-MW-104, 
~ AH conce"*"*'""* in uffL. 

CRLs: USATHAMA (AEC) certified (Jup): 
reporting limit concentration VOCs: 

: not detected SVOÖ: 
.-not analyzed TICs. 

cadmium, cobalt,lead, nickel, and thallium not detected. 
:;NA 

duplicate sample 
volatile organic compounds 
semi-volatile organic compounds 
tentatively identified compounds 

5: 

09/14*93 
round 4.wU 



Table 5 
East Levee Landfill Area 

Newly Detected Analytes in Groundwater* 

Analytes CRL(pg/L) Max. 
Cone. 

MCL FWQC 
(UBFU 

WRCB Background 
Soil faie/ke) 

Sampling 
Rounds 

Wells 
Salt Life Human 

Antimony 60 150 6 4300 .. ij^>- ■</. -r>'i -JK- ■■■■ : 2.4 13.4 
Beryllium 1.12 3.64 4 — .. — 1.1 2.4 1.23.4 

Boron 230 2580 _ — — _ 423 3 1.23.4 
Copper 18.8 20.7 1300 2.9 _ — 73.2 4 4 

Mercury 0.1 0.115 2 0.025 to 2.1 2.iahri 0.025(30dy) 0.45 4 1 
Selenium 233 55.5 10 71 to 6900 71(4dv) — 13fl detect) 23,4 23.4 

Zinc 18 20 — 86 to 95 86f4dy) - 161.4 4 2 

LEGEND 

CRL: 
MCL: 
FWQC 
WRCB: 

Analytes detected in Sampling Rounds 2,3 and/or 4, but not in Sampling Round 1. 
USATHAMA (AEQ certified reporting limit concentration 
Maximum contaminant level (Federal or State) 
Federal Ambient Water Quality Criteria 
Water Resources Control Board (Publication 91-13WQ) 
No determined regulatory value for this analyte 

1 : not detected 



Table 6 
East Levee Landfill Area 

TPH Analytical Results-Trench Soil Samples 
June, July 1986  

TPH as: 

Sample Loc: 
VTOT.foff/kgV 

Gasoline 
_10_ 

Diesel 
_20_ 

Kerosene & Jet Fuel 
_1G 

Motor Oil 
SO 

<C10 
_ia 

C11-C20 
_2a 

C21- 
_50_ 

Depth (ft): 
Trench 1 

T-l-1 
T-l-li 
T-l-2 

T-l-2* 
Trench 2 

T-2-1 
T-2-2 

Trench 3 
HT-3-1 
HT-3-2 

Trench 4 
HT-4-1 
HT-4-2 

Trench 5 
HT-S-1 
HT-5-2 

Trench 6 
HT-6-1 
HT-6-2 

Trench 7 
HT-7-1 

HT-7-la 
HT-7-2 

HT-7-2a 
Trench 8 

HT-8-1 
HT-8-2 

Trench 9 
HT-9-1 
HT-9-2 

Trench 10 
HT-10-1 
HT-10-2 

Trench 11 
T-ll-1 

T-ll-la 
T-ll-2 

T-ll-2a 
Trench 12 

HT-12-1 
HT-12-2 

Trench 13 
HT-13-1 
HT-13-2 

Trench 14 
HT-14-1 
HT-14-2 

Trench 15 
HT-15-1 
HT-1S-2 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 
1 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

64 

58 

23 m 

110 82 

110 81 

LEGEND 
MDL: 

NA 

Method Detection Limit 
not detected 
not analyzed 

<C10: 
C11-C20: 
C21-C36: 

hydrocarbon chains of ten or fewer carbons ^^ 
hydrocarbon chains of eleven to twenty carbonflH 
hydrocarbon chains of 21 to 36 carbons ^^ 

SOURCE: Woodw»rt-Clyde. 1987 09/16/93 
soii.wkl 



STATE OF CALIFORNIA   " oT-j^    PETE WILSON, Go«»mc 

CALIFORNIA REGIONAL WATER QUALITY QpNllRbl BOARD 
SAN FRANCISCO BAY REGION /v<       .,-    * \&\ 
210)  WEBSTER STREET. SUITE 500 RECEIVED 
OAKLAND. CA    94412 •_-;•; Jill     7      .nnT ~l ,„«, 
(5io,28^i255 1  JAN I .HfölJaügary 7, 1994 

AiAM :;. nFFile No. 2159.5008 (JHG) 
Mr. Matt Al ix        •■;. \ 
Technical Manager      :<v>v- 
U.S. Army Corps of"Engineers-^ 
1325 J Street 
Sacramento, CA 95814-2922 

Subject:  Requirements for additional sampling to complete the 
Environmental Investigation Report on Hamilton Army Air Field. 

Dear Mr. Alix, 

As stated in a July 26, 1993 letter, the San Francisco 
Regional Water Quality Control Board (SFRWQCB) accepted your 
Final Environmental Investigation Report (El), with the condition 
that some additional sampling would be needed. On November 23, 
1993 representatives of the SFRWQCB, California Department of 
Toxic Substances Control (DTSC) Region 1, U.S. Army Corps of 
Engineers (COE), and Engineering-Science, Inc. (ES), met at 
Hamilton Army Air Field (HAAF) to discuss the additional sampling 
issues.  This letter summarizes the additional sampling 
requirements as discussed during the site visit, subsequent phone 
calls and at a 12/21/93 meeting of the parties indicated above. 

After December 31, 1993, DTSC will be the California state 
lead agency for this site and comments from both DTSC and SFRWQCB 
will be included under a DTSC cover letter. This letter includes 
the technical comments of Dave Parson (Region 1 DTSC) regarding 
additional sampling requirements at HAAF. 

GENERAL ISSUES: 

1. A generalized confirmation soil sampling and analysis plan 
(SAP) for the POL Area, Pump Station, Revetment Area, Former 
Sewage Treatment Plant, Aircraft Maintenance Area, and Fuel 
Lines should be submitted to this office by March 31, 1994. 
This plan does not need to be site specific, but should 
indicate the conceptual methodology for determining the number 
and location of confirmatory samples.  A list of the analysis 
methods to be used should be included. 

The purpose of this plan is to assure the regulatory 
agencies that components of the site investigation that have 
been deferred to the remedial design/remedial action stage, 
will be adequately performed. 

2. In a meeting after the site visit, it was decided that the 
10 parts per million (ppm) detection limit should be re-worded 



to "10 ppm or lowest practical quantitation limit" for all 
soils and sediments contaminated with total petroleum 
hydrocarbons (TPH). 

3. After the site visit, it was also decided that the analysis 
method for TPH would be method 8015 modified-extractable for 
lighter TPH fractions, and either 413.2 or 418.1 for heavier 
TPH fractions. The latter two methods utilize silica-gel 
cleanup and are intended to measure petroleum hydrocarbons, 
without quantifying non-petroleum hydrocarbons, such as animal 
fats. These test methods should be used for all TPH 
confirmatory measurements required at HAAF sites. 

4. Results from all sampling and monitoring described below shall 
be submitted to this office by March 31, .1994, as .indicated in 
the SFRWQCB July 26, 1993 letter. : -'' 

SPECIFIC ISSUES 

POL Area: 

1.  To provide for downgradient monitoring of the TPH- 
contaminated groundwater between wells PL-MW-101, PL-MW-103 and 
PL-MW-104, a new monitoring well should be installed about 200 
feet northwest of well PL-MW-104, at the toe of the slope. 
Groundwater from these wells and from wells PL-MW-103, -106, - 
114, and -115 should be monitored quarterly. If three 
consecutive quarterly samples show no significant changes, then 
the frequency of sampling can be reduced. 

Burn Pit: 

1.  Based on the analyses of samples from below the burn pit 
pad, it is apparent that contaminants have migrated through the 
joints between individual cement slabs.  In place of further 
investigation at this site, it will suffice to take 
confirmatory soil samples during the remediation process, to 
determine that the Remediation Goals (which have not yet been 
determined) are achieved. 

Due to the low hydraulic conductivity of soils at this site, 
we recommend that part of the remediation include excavating at 
least 2 feet below the water table, waiting for the water level 
to equilibrate in the excavation and removing the produced 
liquid contaminants for proper disposal. This would be a one- 
time procedure to remove the most contaminated groundwater near 
the excavation. 



Revetment Area; 

1. Confirmation soil samples should be analyzed for the same 
suite of chemicals as the soil samples reported in the Final 
Environmental Investigation Report for the Revetment area. 

Pump Station; 

1. Three groundwater samples are required in the area 
downgradient (west, toward the drainage channel) of 'the Above 
Ground Tank (AST numbers 5, 6, and 7). Total Petroleum 
Hydrocarbons (TPH) using methods 8015 modified for purgeable 
and extractable fractions, Semi-Volatile Organic Compounds 
(SVOCs), and lead should be analyzed for each groundwater 
sample. .::;■:' .-•'"' 

2. The presence of significant metals, SV0C;and TPH 
contamination outboard of the levee indicates that contaminants 
probably have been discharged through the pump station and out 
onto the saltwater wetlands and mudflats. A sampling plan 
should be submitted to the SFRWQCB and DTSC designed to 
determine the horizontal and vertical extent of this 
contamination. 

An adequate sampling plan should probably include no less 
than 20 sampling locations with 2 sample depths. The locations 
should extend across the wetlands (between the levee and the 
mudflats) and from the Pump Station on the north to the former 
sewer outfall on the south. TPH, SVOC and metals analysis 
should be run for each sample. Metals analysis should include 
the 19 metals from the Target Analyte List (TAL). 

In order to estimate the solubility and potential mobility 
of inorganic contaminants at this site,' a modified WET test 
should be run on a portion of the sediment samples. The 
extractant in this modified test should probably be water 
collected from the San Pablo Bay, since this is the water in 
contact with the wetland sediments.  Samples with metals 
exceeding ten times the inorganic STLC values as listed in CCR 
Title 22, should be analyzed using the modified WET test. 



Former Sewage Treatment Plant: 

1.  Four groundwater samples are required downgradient (west, 
toward the drainage channel) of the former sludge drying beds 
and the two seeps. TPH (method 8015 modified for purgeable and 
extractable fractions), Semi-Volatile Organic Compounds 
(SVOCs), and lead should be analyzed for each sample. 

East Levee Landfill: .    „ 

1. TPH does not need to be analyzed in the groundwater at this 
site. This was previously required in the July 26 letter. 
Regional Board staff have reviewed the October 1, 1993 proposal 
from Engineering-Science and concur that the low levels of VOCs 
and SVOCs in well EL-MW-101-105 and the low level-of TPH in the 
trench samples performed by Woodward-Clyde, are sufficient to 
assure that groundwater is not contaminated by TPH at this 
site. 

2. A soil sample is needed near the Former Burn Area at the 
East Levee Landfill. The sample should be analyzed for VOCs, 
SVOCs, TPH (purgeable and extractable), BTEX and TAL metals. 

Aircraft Maintenance Area: 

1. Confirmation samples will be needed at several locations after 
the storm drains have been flushed.  Please submit a sampling 
and analysis plan (SAP) designed to evaluate whether 
contaminated sediments have been adequately removed and whether 
sediments from the Aircraft Maintenance Area (AMA) are 
impacting sediment quality in the canal that conducts 
stormwater from HAAF to the San Francisco Bay. 

The SAP should include sediment samples taken in the storm 
drains that flow into the Aircraft Maintenance Area (AMA) to 
determine whether upstream sources may recontaminate the AMA 
drains.  In addition, sediment samples could be taken at the 
nearest sediment accumulations upstream and downstream from the 
point where the storm drains from the AMA empty into the large 
drainage canal.  Some portion of the samples should be tested 
for metal solubility with a modified WET test. 

In order to estimate the solubility and potential mobility 
of inorganic contaminants at this site, a modified WET test 
should be run on a portion of the sediment samples. The 
extractant in this test should be deionized water.  Samples 
with metals exceeding ten times the inorganic STLC values as 
listed in CCR Title 22, should be analyzed using the modified 
WET test. 



2. Two additional soil samples, with TPH analysis (modified 8015 
for purgeable and extractable fractions), should be taken from 

. the area of AM-SB-10 so that the extent of the TPH 
contamination can be better described. • 

If you have questions on this letter, please call myself at 
(510) 687-1199 or David Parson (DTSC) at (916) 255-3668. 

Sincerely, 

cc: 

Barbara D. Marcotte 
Cal/EPA - DTSC 
Region 1 - Base Closure Branch 
10151 Croydon Way, Suite 3 
Sacramento, CA 95827 

David Parson 
Cal/EPA - DTSC 
Region l - Base Closure Branch 
10151 Croydon Way, Suite 3 
Sacramento, CA 95827 

Teresa c. McGarry 
Cal/EPA - DTSC 
Region 1 - Site Mitigation Branch 
4 00 P Street, 4th Floor 
Mail: P.O. Box 806 
Sacramento, CA 95812-0806 

Major Ronald Light 
U.S. Army Environmental Center 
Aberdeen Proving Ground, MD 21010-5401 

Mr. Fred Kintzer 
Project Manager 
Engineering-Science, Inc. 
13 01 Marina Village Parkway, Suite 200 
Alameda, CA 94501 


